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A study was made into tne effect of the secondary
"low intensity” latensification on Super Fanchro iress,
Type B film. The response variables tested for were
speed, D-/ax, gammae, and fog. Tests were couducted to
appraise the effect of Daylight and Tungsten illumination
for -“xposure and iatensification and their interaction.
The exreriment revealed that a significant speedé increase
is poesible; gamma is affected Ly lLatensification time
and illumination; D-iax is affected by illumination;
and that the degree of latensification is dependent upon
the time of secondary exposure. I¢ was found that a
significant latensification effect can be achieved with
a small fog level inerease. .
Latensification is the name given to the intensification
of the photographic image after it has been exposed, but
before it has been developed; thus intensification of the
latent image.
The obvious purpose of latensification is to increase
the speed of the material; ideally without altering any
of the other characteristics, i.e. gamma, graininess, and
fog level.
Kueh work hasg bee:n done with the different methods
of latensification. The only one that dees not require a
chemical treatment is "low intensity" secondary exposure.
This methed is the only oane whiech will allow the correc-
tion for underexposure of a single frame in a roll. Hany
areas of this method have been experimented with extensively
€.Zey effect of developer and development time, time
duration between initial and latensification exposures,
and various classes of films. The essence of this experiment

has been the applieation of "low intensity", longeduration,



iage 2.
secondary exposure latensification to practical use, i.e.

by the photographer.

EXPERIMERTAL HATERTALS AND PROCEDURES:

Super Panchro iress , Type B film was used for all
tests. Development was in D-50, full streangth at 08°F
for 4.5.minutes with ASA agitation (tray). Two Xodak
model 101 sensitometers were used for all exposures.
Filtration was introduced into the sensitometers to pro-
duce desired illuminant changes for both color temperature
and light intensity. A 21 step 0.15 increment wedge was
used for all initial exposures. Latensification wes
carried out in a sensitometer with the step wedge removed
from the light path. The approximate light intensity of
the "low intensity" lateansifiostion was in general of a
0.002 meter candle range. All density readings were made
on a Welch Densieron densitometer.

Initial tests involved reaching adequate exposure of
the £ilm i, the sensitometer. The exposure time was kept
at 0.2 seconds in all tesits for initial exposures. Latensi-
fioation tests were made for time factors of 10°, 10°, and
104. (These were multiples of the original 0.2 second
exposure e.g. 0.2 seconds X 10° = 20 seconds.)

In order to achieve the "long" exposure durations
necessary for latensification, a modification was made on
the model 101 sensitometer. The shutter was set for a "time"

exposure and the shutter mechanism designed for 0.2 second
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exposures was by-pasced.

Because of the long duration exposures, extraneous
light falling on the film plane became sufficient to
cause fog. Additional light shields were added to the
gensitometer to prevent this from occuring.

A fog increase of 0.1 sbove the original base + fog
level of the film was set for all lateansification. This
was deemed sufficiently high so as to be repréducihle
while not objectionszble.

Preliminary tests were made on factors affecting the
overall result. Tests were made on degree of development
fo: times of 4.5, 6, 8, aad 12 minutes; latensification
time factors; fog levels; and time duration bhetween ex-
posure and latensification.

In the latter it was found that the time interval one
hour was already too great. At this time interwval, the
latensificaticn effect was almost totally lost. Henee for
all further tests it was decided to maintain a constant
time interval of one minute between exposure and latensifi-
cation. (This intervel was sufficient for making any
filter changzs for illuminants and light intensity while
not affecting latensification effect.)

\ The eifects of illumination were then inveatigated.
Tungseten and Daylight icitial exposures were teated with
Tungste: and Daylight latensificetiocn. In further tests
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the illumination was varied; that is if Daylight was used
for the initial exposure then Tungsten was used for the
latensification. Color temperature of the illuminant in
the sensitometer was varlied by filtration.

Upon completion of all preliminary teets the collected
data was analyzed and graphed. From the data, information
for further tests was extracted. An example of this was

a graph of Base + Pog VS ‘leutral Density. (see figure 1.)

Figure 1:
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It was found that a relationship believed to be consistant
in nature exists between amount of fog increase and neutral
density i.e. illumination. This was useful in determining
necessary neutral density for the various time factors of
Latensification.

A Factorial experiment was prepared to test the sig-
nificance of important factors. These were: the initisl

exposure illumination; the latensification illumination;
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and the time factor of the latensification.

lesponse variables tested for were speed (4dA), gamma,
and D-Zax. The ASA speed was determined by exirapolating
the toe area of the curve to total base + fog of the process.
Speed factors were determined by a division of "normal"”
film speeds into the latensified film speeds. The differ-
enge due to the inherent sensitivity of the emulsion with
illuminant was thus eliminatead.

From this an Analysis of Variance was performed and

statistical significance of test factors cvtained.

SLPERIMETTAL 1u8ULTSs

T

Results show that as development time increased the
effeet of latensification deercased. The optimum effect
was achieved with 4.5 minutes. (see figure 2.) Increased
development tends t¢ raise gamma and D=-iiax as ii the "normal”

sengitometry of the film. (see figure 3.)

figure &:
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figure 3: FAGE 6.
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The graphs of dase + Fog V5 .eutral Density for each

Latensification Time factor are of similar shaped curves.
Hence they can be combined into one curve. (see figure 1.)
The graph indicates the amount of neuiral density necessary
for a pre-gpecified Base + fog density increase. The curve
may be considered amnalogous to the toe of the characteristic

cuxrve.

Tilw EFFECT (P LATERSIPICATIC::

SISED: (see figure 4.) The graph of lLatensification
time factor VS Specd factor indicates that an optinmunm
exists between a factor of 103 and 103‘5. The greatest speed
inerease occurred with Tungsten exposure - Tungsten latensie
fication. The least effect was present in the Dlaylight
exposure - Daylight latensification tests. The interaction
of the illuminante produces an intermediate effect between

the extrones.
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figure 4: FAGE 7.
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GAIIIA: (see figure 5.) A graph of (Gamna VS Latensi-
fication time factor indicates ss time factor increases
gemma decreases for both Daylight and Tungsten illumina-
tion. Latensification illuminant and Time factor were found

to be highly significant in their effect on gamma.

figare 5:
0.7
0.61 day (laten.)
0.5 tung- (laten.)
041
; 2.5 3 505 4

(PIME PACTOR)
D-iAX: (see figure 6.) A graph of D-lax VS Latensi-

fication time factor indicates a maximum density is obtained
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with Tungsten illumination whereas Daylight illumination

results in a minimum density.

M B

L (figure 6:
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The characteristic curves comparing Daylight and

ITungsten initial exposure with those that were lLatensi-

fied, show that D-Max inereases for Tungsten illumination

but not for Daylight illumination. (see figure 7.)

figure 7:
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A graph of the reciprocity law failure of latensifica-
tion indicates i:creased exposure is necessary with increased
time factor to produce a RBase + Fog increase within the

O.1 limits. (see figure 8.)

figure 8:
L .
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DISCUSSICH:

The results cf latensification with variatioa of
development time indicates that the test film reacts
similarly tc past work on other materials by former workers;
that is, effect of latensification diminishes as developument
increases.

A base + fog limit of 0.1 + or -~ 0.05 above the
original base + fog density of the film was arbitrarily
chosen. This limit provided a small fog increase while
being easily reproducible.

The choice of using total base + fog density for ASA
speed determinatio: was felt to be more indicative of
"normal' practice. The resulting speed increases were thus

less than would have been obtained by subtracting the
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the inereased fog produced by the latensification.

A D-liax decrease was found in tests that had Daylight
initial exposure. It was enough to be less than the ua-
latensified tests. This may have been caused by the
operation of the Claden :ffect. The decrease was nulli-

fied with increased development time.
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The above statistical design was used for the

o gnalysis of the response variables in this experiment.

it was used three times.

and D-Max were tesied for.

SLURCE

R @R
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BC
ABC
BRAGR
TOTAL

GAMMA ~ ANOVA TABLE
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0.003
0,174
0.027
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0.218

D.P.

RN

N

Ty A Y
I Da A

Q
V)

O.
O.

SIS,

«00%
O.
027

087

001
000

00005
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The variebles of speed, gamnna,
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DeHAT - AICVA TARLE

SOURCE SUE S0US. D.F. MEAL SWUS. CALC. P
A 0.036 1 0.036 18.0"**
B 0.001 2 0.0005 0.25
¢ 0.00% 1 0.0U3 1.5
AB 0,013 2 0.0065 3,25
AC 0.002 1 0,002 1.0
B0 0.004 2 0.002 1.0
ABC 0.004 2 0.002 1.0
ARA0R 0.024 12 04002
TOTAL 0,087 23
SPEED - A CVA TABLE
SUURCE SUK SJUS. D.F. MEAL S0US. CALC. F.
A 2.55 1 2.55 gl.,06+ "+
i 1.18 2 0.59 21.063%+*
3 0.18 1 6.18 643
AB 0449 2 0.24 8,561 "
AC 0.27 1 0,27 94647 "
B .22 2 0.11 3 93
ABC 0.22 2 0.11 3,83
BR oa 0.33 12 0.028
FGTAL 5,44 23

SIGHIFICANCE:

+ 0.05% ++ 0,01 +++  0.005 +4+4++ 0,001
PACPUAS:

A: Fdirst Gxposure Illumination

3: Lstensification Time Factor

¢ Tatensification Illumination
ARt Imtaramtian «~ 18t Lxposure vs lateu, Time PFactor
AC: - " " ve laten. Illumination
BC: " - Taten. Time Factor vs Laten. Illum.

ABRC: Second crdar interactiion
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Brit J Phot, 1957, pg 4323 Feview of Latensificatlion

by light.

Burtoni Photo J., May-dune 46' vol 86B, pgs 2-24

Burton: Thoto J, Jan-Feb 1848, pgs 15-17

Heutot & Sauvenler; Sci Ind Phot, 51' (2) vol 20 pgs 1-15
Jemes & Vanselowj PSA J, 49', vol 15 pg 688



SUPPLEMENTAL SENIOR RESEARCH REPORT
SECONDARY "LOW INTENSITY" LEXPOSURE METHOD OF LATENSIFICATION
BY D.J. FORST & V.C. GALLO

The original goals of the project included the actual
camera testing of the latensification procedure tested. Be-
fore this could be carried out one more area of investigation
was needed. This was the relation between the time factor
and the initial exposure range. It had been expected that
initial exposures of from about 10 seconds to probably 1/5000
sec. (electronic flash).would be investigated. The camera
sensitometer devised by R.I.T. instructor Mr. Norman was to
be utilized; however, a problem with a light source which
would have allowed the use of a step wedge was anticipated.

Serilous difficultlies were encountered with extraneous
light fog from the sensitometer. The first attempt at mask-
ing was considered sufficlent; but, erratic results prompted
a further examination which revealed that the masking was
inadequate. Great quantities of masking paper and tape fin-
ally did the job. ©Some anguish was aroused over the 100 min-
ute latensification exposures because of the heat which would
result. Several of the neutral density filters curled and a
blister resulted on one. The problem arises because the sensi-
tometer (Kodak 10l1) was not suited for long exposure times.

The ma jor factors investigated (illuminant & time factor)
warrent further examination. No previous work on these factors
was found; though it seems inconceivable that they were never

studied.



The unusual results that initial exposure 1lluminant had
on the Dmax warrents a full experiment. The curve (Fig 6)
consists of € time factors yet it still seems incredible that
such a relationship exists.

Other films, of course, should be examined to determlne
1f some of the results exhibited are just peculiar to Super
Panchro Press B.

Because of the nature of the experiment a great amount
of time 1s needed to accumulate sufficient data. Approximate-
1y 100 man-hours were spent on lab work alone; over half of
the alloted time. It 1s suggested that each lab session be
well planned so that while, for example, 100 min. exposures

are taking place densitometric readings be made, etc.
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