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1.0 FIIM MATERIALS 

Throughout the follo-wing sections, references -will Le made to film types 
current]y applied in the acquisition and dupJication of aerial color pbotog­
re.phy. Some of these films were not available at the time the last CTF 
Report was made. Following is a list of the materials now being used and 
their more imporc;ant physical character lstics and applications. Resolution 
and other image quality characteristics are discussed in more dct.ail under 
color process 2.mprovements. 

1.1 COLOR ACQUISITION FILMS 

a. Aerial C:olor Fllm (ES?AR Thin BA.se) S0-21~2 snd (ESTAR Ultra-Thin 
Base) S0-255. High-contrast, aerial, color-revcr3al, Ektachrome films 
featuring :'.'ine-grain 1rnd high-resolution. AEI 2,50 in the current Bridgc-
hea~/Grafton modified EKTACHROME process, E-26-8. The photographic properties 
of these two films are identical. Emulsion layer orientation from top to 
bottorr_ is: green-sensitive record (magenta. image-forming dye layer), red­
sensitive record. (cya1: imaee-forming dye layer) and blue-scnsl1..ivc ruconi 
(yellow image-forming dye layer). These films have been used as the primary 
camera color originals for high resolution aerial reconnaissance systems 
since 1969. 

b. Hi h Definition Aerochrome Infrared Film ESTAR Thin Base S0-131 
and ESTAR Ultra-Thin Base S0-130. EKTACHROME-type, false color reversal 
e:nuJ.s ions featurin8 high-cont.rast, fi ne-gr1d 11 and high-resolution. The 
sensitivity and dye layer orientation consists of: infra.red-sensitive record 
(cyan image-forming dye layer), re::i-sensitjve record (magenta image-forming 
dye layer) and green-sensitive record (yellow image-forming dye layer), from 
top to bottom, respectively. 

A unique component of these films is the built-in self-filtering 
capability which prevents sh rt. wavelength radiation frorn reachL1g the film. 
In _ ts currcnL Brid.gthead; modified EKTACHR~ process, E-31-1, the AEI 
is c'. .50, which makP.s it compatible with caJlle!"a systems that use SQ-21r2/S0-2';,5. 
Both films were inLroduccd into the re~onna.issa.nce communiLy :"or use in 
camera systems during mid-1973, 

1. 2 COLOR DUPLICATING FILMS 

a. Hi h Definition EKTACHRCME Film (ESTA.7{ Base, S0-356. A high-contrast, 
color reversal Ektachrome film on 4.o mil ESTAR Base with emulsion and dye 
layer orientation identical to Aerial Color Films S0-2112/S0-255, These 
features have made it the principal film employed since 1971, to produce 
reversal contact color duplicates from aerial color or:gina.ls. 

b. EKTACHROME Aerographic I;uplice.ting Film (ESTA.R Base) S0-360, A low 
con-:;rast, medium fine-grained color reversal .,,erial duplicating film. This 
film is color -:ialanced tc allow printing by tur:gsten quaJity i:Ju.mination wit'.l 
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a color temperature o~ approximalely 3000°K, and appropriate compensating 
filters. It employs conventional layer orientation of blue-green- and rcd­
sensi Live !·ecords, thus is not suitable for transferring maximum spatial 
resolution in contact printing. Ttlis film is now used principally in the 
production of hjgh quality color enlareements ('JX - 60X) from Aerial Color 
(rcv,-,rsal) originals. 

c. Color- Intt:rnegaLive E'i 7 m T'7l. A low-ic;peed, low-contrast. film 
with good sharpll'2ss and excellent granularity. This film ls balanced for 

ng by tungsten tllumination with suitable filte".'s. It contains the 
:'amili1:1r "orange mask" for improved color rendition when reproducing, 
(by contact printine;), reversal color original8. Emulsion layer orientation 
::'rom -cop to bottom is: blue, green and red-sensitivP. rer:ords, respeetively. 
This film is currcintly used as an intermediate to make subsequent color 
E:nl:3.rgem,:-nts onto either EKTACOLOR 37 RC Pap€r or EKTACOLOR Print ~'i lru 
(li.109/6109). 

d. Color Print Film ':i38 J /'(33 I . D1csj gned for .making 
eontact release transparency prints from either original color nPgatives, 
color duplicate negatives, or color internegfrLives such as Colur Inter­
negative Film, Type 7271. This film exhibits excellent sharpness, high 
resolving power, and the same layer orientation as S0-?42/so-2:15. 

e. Aerial Color Print Film S0-287, This film is a variant of Eastman 
Color Print Film 5381/7381 (above). It incorporatea the same layer order as 
S0-242/80-255, and has very high resolving power characteristics. Although 
designed as a negative ,wrking material, it is suitable for special reversa.l 
processing. This film was first introduced into the reconnaissance program 
as the primary color duplication film in November 1973 on Mission 1207-L 
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2.0 COLOR ACQUISITION PROCESS STATUS 

From the time S0-242/S0-275 Aerial Color Film was first introduced in 
late 1969, Bridgehead used a modified EKTACHROME ME-4 process (designated 
lt:-<'.6-4) to Grafton-process mission color originals thru November 1972. In 
December l972, Br ldgehcad introduced a m.a.jor :::h1;1.nge in proctssing aerial 
color film by converting to an experimental aerial color process, designated 
E-26-8, which had evolved as a result of a broad evaluation program conducted 
under PARs 189S and 197S/Rl. This process was firsL employed on Mission 
1204-4, and yielded b1provements in the following areas: 

a. Scnsitometry. The E-26-8 process produces a revers~l dual gamma 
sensitometric aim curve which reduces highlight "bloomine" while increasing 
shadow detail. A sensi tometric comparison of the standard E-26-4 versus 
improved E-26-8 process is shown in Figure 2-1. 

b. Tri-Bar Resolution. The E-26-8 process yields increased peak 
resolution, as well as increased exposure 1atitude over which maximum 
resolution occurs. These results are shown in Figure 2-2. 

c. Granularity. The E-26-8 process yields greatly reduced granularity 
in the blue-sensitive record, which permits useful visual analysis at 
increased magnification (50-BOX), The rm.s-granu.1arity values for each layer 
are 1isted in the tab::.e below. 

TABLE l 

RMS GRANULARITY ANALYSIS 

80-25'.; Layer E-26-4 Process E-26-8 Process 

Green Sensitive 

Red Sensitive 

BJue Sensitive 

.035 

.042 

.J'.,8 

.036 

.039 

d. Color Saturation. Increased interimage effects result in greater 
color saturation, primarily in reds and greens. 

e. Edge Sharpness. Increased. edge effects are also produced, improving 
image acuity. 

The results of that process change were co:,sidered such a 
improvement that Bridgehead tas now standardized on the E-26-8 
for all mission originals. Under PAR 23-3-12S, Bridgehead has 
evaluate evolving process improvem~nt and develop~ent programs 
mission applications. 
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Through processing chemistry, improvements have also been made to the 
image quality and sensitometry of the infrared acquisition films, so-130/ 
S0-131. The current process, a modified ME-11 process, designated E-31-1 
yields sensitometry conforming quite well to the aerial infrared aim curve 
established under PAR 24-l-8S. This sensitometry is designed to provide 
optjmum tone reproduction of both highlights and shadows as seen through 
atmospheric haze and to correct for excessive infrared reflectance of 
vegetation. The E-31-1 process has been used to process the infrared color 
originals from Missions 1206 and 4340-2. High- and low-contrast resolving 
power values in this process are reported at 110 and 50 l/mm, respectively. 
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3,0 COLOR ::JUPLICATION FIIM/PROC!i:SS STATUS 

The experimental S0-242/S0-255 original film process E-26-8 has been 
further mod.Hied to provide additional curve shaping for the S0-356 color 
duplicate, and has been desi~nated as E-29-8 process. Although the image 
quality of both S0-255 and S0-356 have demonstrated substantial visual. 
improvements, the total photographic contact duplicatine; system has been 
inherently Umited by the quality ]imHations of S0-356 color duplkating 
film. 

Throughout the past two years Bride;ehead has sought to identify a 
slower, finer-grain, higher-qualiLy color print film that might be used to 
replace S0-356. Eastman Color Print Film (5381/7381) - currently designated 
S0-287 - together with an experimental reversal. process (designated E-87-1), 
has been selected as the commercial film considered best able to meet the 
requirements. This film/process combination was first employed in the 
reproduction of color copies during Mission 1207 in November/December 1973. 

Substantial improvements in image quality and resolution transfer 
achieved sjnce 1971 are shown in Figure 3-l,, depicting the following color 
original and duplicating systems: 

S0-255 ( color or lg.i.mil E-26-8 process) 

S0-?.5'.-i onto S0-287 ( current color duplicating system) 

S0-255 onto S0-3:;,6 (improved E-26-8/E-29-8 proce,rnes) 

S0-255 onto 6451 onto S0-192 (current black-and-white from 
color 8ystem) 

S0-25'::i onto S0-3';i6 (oJder E:-?.6-4 and E-29-1, processes used 
prior Lo Mis::lion 12ol+-4) 

These curves were generated from a series of laboraLory resolution 
targets derived from a S0-255 (E-26-8 process) color original. The relation­
ship exhibi.ted ~s the recorded print-through peak tri-bar resolution as a 
function of input modulation for the three contrast leveJs evaluated. 

Of the three contrast ratios presented, the low (L"(:l) contrasL raU.o 
may be considered fairly representative of imagery exposed at high altitude. 
At this contrast ratio, the resolution transfer is signi,~icantly improved 
when using the 80-255/S0-287 s,ystem as compared. to the improved process 
S0-255/S0-356 system -- 90 percent compared to 65 percent. The resolution 
system curves also demonstrate that the image quality transfer of the 
S0-255 /S0-287 system now compares iavorably 'to the qua] Hy aehi eved in the 
current green record black-and-white from color reproduction system. Thus, 
the S0-25:;,/S0-287 color duplication system may be considered (at least from 
an image quality viewpoint), as now offering the potential of eliminating 
t:1e need for green record b1aek-and.-white from color duplicate positives. 
The overall system improvements accomplished in image quality transfer during 
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• S0-255 Original (E-26-8 Process) 
A S0-255 (New 1::-26-8 Process)/ S0-287 Color Dupe 
♦ S0-255 (New E-26-8 Process)/ 6451 B&W Internegative/S0-192 
*S0-255 (New E-26-8 Process)/ S0-356 Color Dupe (E-29-8 Proce 93) 
■ S0-255 (E-2o-4 Process Prior t:;o Dec 72)/ S0-356 Color Dupe 

( Old Process) 

300---------+--

200 

100 

'30 

1.7:1) (3.2:1)' (10 ;1) 
10,_ ______ _,_----1 ____ --', _ _,_ ___ _._ ___ ...._ __ __, 

0.2 o.6 o.s 1.0 

Input Modulation 

Figure 3-1. Resolution Transrer Curves 
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the past t.io-and-onP.-half' years is further demonstrated by comparing the new 
S0-255/80-287 system to the older S0-2S5/S0-356 (E-26-11/E-29-!1) system. In 
this case, the S0-255/80-287 system resolution lransfer shows approximately 
twofold the image quality capabilities previously obtained. 

Although the S0-255/S0-287 color reproduction system first used during 
Mission 1207-1 yielded substantial improvement in resolution and image 
quality transfer, overall dynamic tone reproduction suffered due to high 
contrast and curve shape mismatches as illustrated in Figure 3-2. The color 
dupl:icate positive copies prepared using this high contrast sensitometry 
resulted primarily in producing shadow densities that were judged to be too 
dark for extsting photo exploitation viewing equipment; and secondly, the 
upper scale individual layer (high green-to-low-blue) contrast mismatches 
biased the shadow color balance toward magenta-blue. To correct for this 
upper scale contrast mismatch and overall high contrast characteristic, 
controlled pre-flashing of the prin-r, film was performed on /l limited number 
oi' copies. This procedure consists of pre-fogging the print film in an 
additive color printer, prior to pd nting the color original, with controlled 
amounts of' red, green and blue energy. This effectively lowers the upper scale 
maximum densities and reduces individual layer contrasts. Representative 
system reproduction curves reflecting Ghis technique are shown in Figure 3-3, 

Selected copies from Mission 1207-1 prepa-red using this system sensi­
tometry demons tratcd ma,jor improvement ln reducing shadow density and restoring 
color balance without any apparent loss in image quality, The resultlng 
pre-fogging produces system sensitometry nearly equivalent to the system 
sensitometry previously achieved in the S0-?,55/S0-356 system, as show::, in 
Figure 3-4. 

Ideal color print film sensitomeLcy for reproduction of aerial color 
originals should aim for a high blue-to-low red contrast, to correct t'or 
the low blue-to-high red contrast mismatch inherent in the color original. 
Process modifications combined with pre-fogging techniques are currently 
being evaluated in order to further enhance the color tone reproduction 
(s0-255/so-287) system. 

Much current interest now centers upon the use of color film for 
economic intelligence. In this apµl.i.cation, color fidelity of' duplication 
may transcend spatial fidelity conside-rations. Bridgehead is therefore 
evaluating alternate color reproduction systems aimed at providing i:;reater 
sensitometric flexibility (curve shaping and color correction) than can be 
currently liChi.eved with SO- ;:=:87. 

New processes and films introduced and incorporated during the past 
year's events are listed in Table c:. 
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S0-255 INPUT OENSIH 

2 

1207•1 
SYSnM R£P~ODUCT IOH CURV£S 

S0-255 ONTO so-a1 

---REO 

-·-GR((I< 

-BlUf 

Figure 3-2. 1207-1 System Re~roduction Curvea, S0-255 onto S0-287 

Figure 3-3. 

so-255 INPUT □ENS ITY 

2 

1207-l 
SYS T(M RE PRODUCT I ON CURVB 

( '"'Rovm CONDIT ION) 
S0-255 ONTO 50-287 

-•-GRHI< 

1207-1 System Re~roduction Curves, (Imuroved 
Conditions) S0-255 onto S0-287 
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Figure J..J.,. 1207-1 System &!production Curves, S0-255 onto S0-356 
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l204-4 l2/l9/72 

l206-5 8/27 /73 
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COLOR FILM/PROCESS IMPROVEMENTS 

Orig. Pos. Footage 

S0-255 9850 1 

S0-131 99' 

S0-255 4984 1 

S0-130 500' 

System. Change 

Improved Ac~uisition 
(E-26-8) and S0-356 Dupe 
Processes (E-29-8). 

New Color I.R. Film intro­
duced in S/I System. 

Introduction of new color du­
plicating film, Aerial Color 
Print Film, S0-287, and new 
process. (Replaced color du­
plicating film S0-356.) 

First use of U.T.B.* Color 
I.R. Film and improved 
original process. 
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4.o BLACK-AND-WHITE FROM COLOR 

Black-and-whi tc duplicate pos i. t, i ves of color originals have been 
routtnely _produced since 1970. Their purpose is threefold, in that they 

provide a unique recording from the high resolution, low 
graininess layer of' the S0-255 color original. 

permjt timely deli.very of the acquired imagery. This is 
particularly important for Hexagon ;ai ssi on material since it provides a 
stereo copy in black-and-white earlier. 

may serve adequately as a lower cost distribution copy if the 
color du_pllcatc ls deemed of no value to the lntel'IJreter/analyst. 

The current system is the result of several years of experimentation 
with various film/process combinations, and currently employs a fine-grain, 
high contrast, high resolution orthochromatlc Minicard film 6451, as master 
black-and-white internegative from the high quality S0-255 green record 
(magenta image forming layer), High Definition Aerial Duplicating Film 
S0-192, is then subsequently used :o prepare the black-and-white duplicate 
positives. 

li .. 1 Green Record Internegati ve 

Two important aspects of the nuplication system have ma.de it possible 
to use 6451 as a green-record :inLen1egati vc film. These arc printer /film 
spectral considerations and viscous processing. 

a. Printer /fi].lll Spectro.l Considerations 

The black-and.-white master internegative is made on the Framingham 
(PA.R 1134) printer which employs a ''white light" 5000-watt Xenon light source. 
The spectral output of this source when spectrally shaped with a Wratten 16 
filter, prevents shor·t wavehmgth energy ::rom reaching the film. 

Minicard Film 64:il is primarily blue-green scnsi tivc; therefore, 
the remaining unfiltered green sensitivity provides the spectral isolation 
needed Lo aL:hieve green record printing. This cascading of source, filter 
and film sensitivity elements results in an effective quasi-narrow-band 
speetral isolation and relalivel,y efficient p1·inLing system. 

b. Viseous Processing. MI.NICAHD film 6451 normully processes to 
extremely high contrast, approaching sensitometric gammas greater ~han 6.o. 
However, lower-contrast processing in this application is accomplished by 
spec:i al vi s(:om; chemistry, which makes i l; possible to use this film and 
maintain consistent sensitometric control. Sensitometry illustrating the 
adjusted low-contrast capability provided by viscous developer techniques 
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is shown in Figure 11-::... 

Operationally, the major difficulty associated with the use of MINICARD 
6L,51 as a green-separation internegutive material is the formation of 
Newton's Rings (interference fringes) resulting from contact printing. 
Since MINICARD 6451 has an emulsion surface prone Lo Lhe occurrence of this 
artifact, the Framingham printer, which uses a liquid gate assembly, applies 
a refra.ctive index J iquid between the color original/dirpe interface matching 
that of the gelatin surface, thereby eliminating this artifact. 

J+.2 Sensitometric Flexibility. We have found that sensitometric flexibility 
must be employed in the second-to-third generation printing from 6451 onto 
S0-192. Contrast is now au.Ju.sted in Lhe prinLing operation by selectively 
filtering the ultraviolet energy cf the printer source. Printing system 
components LLLustrating the variable contrast pr lnting technique are shown 
in F'igure 4-,;. 

The non-neutrality of low-contrast-processed 6451 acetate-based inter­
negatives, provides the poter,tial for contrast attenuation by selective 
filtration of the REDONDO (mercury-arc) printer source as shown in Figure 
4-2a, b, and c. Contrast control is achieved by varying thP. intensity of 
the 313nm low-contrast-produc:ing Jine relative tc the 365nm hlgh-contrast­
producing line when printing onto s0-192. 

By alLering the energy distribution of a REDONDO TIH"rcury-sou.r·ce printer 
in the ultraviolet region with spec:tral line-attenuating filters, duplication 
system contrast can be varied to lP.vels that encompass the range of contrast 
levels providP.d by the S0-2:,i;:i coJor o.r·iginal as shown i:1 Figure IJ-3. With 
this variable-contras:; printing capabi li.ty, it is possible to approach the 
tone reproduction bP.st suited for each frame or group :.;f frames. 

Black-and-white from color ::,ri:::iting sensitometry can now be changed 
on- Line during rep1·oduction to off-set variaticlns in tonal transf'er resultlng 
from abrupt changes in acquisition conditions; such as haze, solar altitude 
and exposure, For example, the higher con-trasl pr·inLing condition as shown in 
Figure 4-3 would be used to reproduce a portion o:£' the color original with 
a compressed density scale because it was acquired under heavy haze or at 
a lower solar al~itude. 

4. 3 Image Q,ua.l ity 

MINICARD 61,'.;il fiL11 is a fine-grain, high-resolution material that 
yields virtually no loss in image quality and resolution transfer when used 
as an intermediate to reproduce the S0-255 color original. A third generation 
S0-192 duplicate positive printed from lhe 64-51 internega.tivc offers spatial 
quality that is superior to that cbtained with S0-255/SO-356 color duplication 
system. As shown in Figi.::re 3-1 (see Section 3.0), the current black-and-white 
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from color duplicate positive system at 1.7:l contrast ratio, yields 90 
percent transfer compared to 65 percent transfer for S0-255/SD-356 (E-26-
8/E-29-8 processes). 

The new S0-255/S0-287 color duplication system has now closed the 
spatial quality gap between black-and-white and color duplicates prepared 
from S0-?.55 color originals; however, !iL this time ( until the Color Production 
Processor can become produ~tion-viable in early 1976), the black-and-white 
duplicates still have a deli.very time advantage and a cost advantage. 

- 2z- GAMBIT 
SECRET HEXAGON 

________________ _,f.pproved for Release: 2025/06/18 C05137293 

Handle via BVEMAH 
Control Systeffl Only 



C05137293 
Approved for Release: 2025/06/18 C05137293 

GAMBIT 
SECRET HEXAGON Bi F-008 B-GH-03467-1-74-

5.0 COLOR REPRODUCTION EQUIPMENT 

Operational and l:i.nder-developmenL printers for reproducing color original 
films comprise the following: 

a. FRAMINGHAM (PAR 184B). The Framingham Printer as shown in Figure 
?-1, was developed under PAR 184B and introduced into the production syaLem 
in May 1972. H is a subtractive, white-light, continuous contact drum 
printer which employs a '.)000-watt modulated Xenon lamp. With computer 
interface, the printer makeR pre-programmed frame-by-frame neutral exposure 
changes. Color balance corrections can ue made by manual changes to the 
filter pack. The high intensity light source accommodates slower print 
films, both black-and-white for green record printing and color films. The 
Fram.inGham is equipped with o. liq_uid-gntc assembly in which refractive index 
.matching liquid can be applied continuously between the two webs of film 
as they pass beneatl: the exposing aperture in order to eliminate Newton's rings 
in the printed image. F'or ex1rnpl e, the liquid-gate featurP is routinely 1.1sed 
in !ll.liking the green record black-and-white master internegative when 64'.)l 
is printed from the S0-255 original. Maximum transport speeds for existing 
duplicating films are aR follows: 

S0-356 

61+)1 

so-2fr7 

(Color Heversal Dupe) 

(B&W Master Inter­
Ncgc1tlve) 

(Color Revers11l Dupe) 

Speed 
(Ft./Min.) 

100 

25 

-b. RAINBOW PRINTER. The printer as shown in Figure 5-2 is a high­
resolution, continuom: contaet pri.nter which ha8 a t hree-Jamp Jamphom:e for 
additive color printing. The printer is used in conjunction with a matrix 
control unit which regulates the light intensities of the ti1ree separate 
lamps. The Rainbow printer is used primarily for contact printing color 
originals thAt do not require frame-to-frame exposure changes. Usable 
printing speeds for printing onto S0-3'.56 is 100 ft/min; and S0-287 is 
2'.J ~·t/min. 

c. PRODUCTION-ORIENTED COLOR ENLARGER (POCE). The POCE is a precision 
enlarger capable of' making high quality prints from color originals (see 
Figure J-3). It. was developed a.s an alternative to color contact printing 
for select targets where maximwn transfer of information is required. 
Projection printing overcomes the transfer losses in contact printing and 
reduces the spatial frequency loss in information recorded by the print film. 
Resolution transfer tests from operational color oriµ;inals :nave shown virtually 
no loss when the print is compared with the original. 

POCE functions at either of two pre-selected magnifications, 5X or lOX, 
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Figure 5-1. Framingham Printer (PAR 184B) 
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Figure 5-2. Rainbow Printer with Matrix Consoie 
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Figure 5-3. Production-Oriented Color Enlarger 
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onto a fixed 9xl2-inch format with a contiguous identification frame that 
is a]so photographically exposed. 

Repeat prints are typically exposed at a rate of 4.8 per minute. The 
print easel accepts 9.5-inch x 500 ft. roll film (S0-360) which can be 
processed conveniently in a continuous roll film processor. Subsequently, 
the prints are cut into 18-inch sections and shipped as stacked flats. 
Although the production rate cannot com.pare with that of contact printing, 
POCE enlargements offer the highest quality color reproductions currently 
available on a routine production basis. The POCE was developed under 
PAR 176B and introduced into the color reproduction system in October 1972. 

d. MODULATING 1''LYING SPOT PRINTER, A long-ra.nge development program 
to build a modulated f'lyine;-spot, three laser, additive contact printer is 
currently being pursued under PAR 301.S. The printer capability includes 
two dimensional printing, along and across the film web simultaneously, 
correct.ine; for density and color balance. The laser flying spot contact 
p.r:inter being developed includes real-time feedback control to accompljsh 
this task. In addUion, the printer has the potential for achie'llng macro­
sensitometric curve shape adjustment and a dodging function that produces un­
sharp masking in the print to enhance the image quality of fine detail. 
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6.0 COLOR PROCESSORS 

Existing and under-development color processors comprise: 

a. The Grafton, illustrated in Figure 6-1, is the primary production 
proeessor used for both original and duplicate aerial color film processing. 
Although tie process chemistry has heen substantially modified over the past 
two years, the external tank configuration has remained essentially unchanged 
during that time. As shown in Figure 6-2, the Grafton is now a 32-tank 
immersion processor -- the result of fifteen years of periodic add-ons and 
consoli.dations of deep-tanks from other black-and-white processors no longer 
in use. 

To insure reHabil:Lty and reduce product risk in processing color 
original ultra-thin base films, periodic engineering redes1gn and upgrading 
of -Che transport mechanism and roller assemblies have been essential. In 
1967, submerged agitation plcnums (SA.PS) were jncorporateu Lo improve process 
uni::'ormity. This modification resulted in improved chemical recirculation/ 
dis-cribution, and provided the potential for us1ng the i.mproved chemi.stry 
(E-26-8) process incorporated in 1972-1973. The Grafton operates at a through­
put rate of' 7.'.) :t't/min for current original and duplicate color reversal 
processes. 

b. The Mult..t-Purpose Mociular Processor (MP?.), ( seic, Figure 6-3) was 
designed to be a flexible testbed processor; primarily aimed at evaluating 
fi l rn/process combinations a.nd, second ariJ y to serve as a mechanical test 
fixture upon which design cnKinccrs could examine the performance and reli­
ability of' equipment components planned for future color production processors. 

The p:c:·ocessor conf~guration provides %4 identica.J modular tank unit;s -
each tank having independent redrculation, filtration, tempering and ae;itation 
facilities. (This recirculation system was patterned after the submerged 
agitation plenums (SAPS) presently incorporated into several sections of the 
Grafton.) The chemka 1 distributfon layout ot the MP2 provides for a ma,jority 
of process tank stages to be configured by means of "quick disconnect" type 
re-plumbing. The materials o!' construction o:'.' the MP2 1,i.re chemically 
compatible with all known chemistry constituents to be evaluated -- for example, 
tit.anium tanks were employed throughout. l? ip;ure 6-4 depicts some of the 
respective process tank layouts for several processes scheduled for investi­
gation at the time the MP2 wus coucclvcd (1969). 

Coinci.dent wil,h completion o::' the Phase I Color Facility consolidation 
at Bridgehead, MP2 jnstallatton commenced in Ju:1e 1972, and the processor 
was turned over to production in Apr ll 1973. T~1is resulted in the accel­
eration of process evaluation i::tudtes including: new or improved processes 
for color dupllcution matcr.iuls (80-356 and SO-c87), and the evaluation of 
newly developed processes using High Definition Aerochrome Infrared films, 
S0-130 and S0-131. 
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2 Figure 6-3. Multipurpose Modular Processor {MP) 
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figure 6-4. //111lti-Puruose Modular Processor (i,ip2) 
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The MP2 has n.c.ditionally been emp..Loyed to a limi led degree as a 
production processor, and. provides tb, potential for parallel op•:ration 
of two color original :'ilm processors. This dua.l capability may be 
particularly useful wien a mis~ion original containi:, more than one type 
of ::olor filltl., such as (S0-255) and ini'r,3.red color film (S0-130), CurTenL 
plans for expandine tie producticn application of' the MP::: provid.:! for a 
graduaJ.. division of culor d·J.pll:;ation processing on future color missions 
ln onlcr l-o c.xpedHe pro:Llct delivery. In this roan'.'ler, the ?tJ>2 will serve 
as a means tc i.nitial1y complement tbe color dur,Jicating workload with 'that 
of' the Gr~.fto~, ll.nd t.o la.ter act ':ts the "pivot II machine during the pbase­
down of th~ Grafton processor and transfer of color pr::idu-::ticn processing 
to the new color produ::t,iun pr:.)cessor (cp2), planned to be on-2..ine at 
Bridgehead in early 19?6, 

c. The Ragdoll, {Figure 6-5) is a ,:7-section deep tank immersion 
processor now used onl,v for the processing of color internegat.i.ves (Easi:man 
Color Internegati.ve 1''i 1 m '/271) at 3 ,6 ft/ro:~n. Tb is eq_uipment is of 1940-
J 950 v::.ntd.ge, having been .asse;:nli_ed from various secti::ms of discarded 
black-and-white processors. 

d. Co.Lo.r Protlue. iou P.::·01.:ess0r c;p2 . Cu.rrenl.ly ir: Lhe .r l11al de:, _gn 
, the CP'-• i.s tn be car,able of processing eit,:ier co.Lor reversal or 

negative materii'i.lR (or'ginal and dup]ic3.te) with op:.tmum sensttometry and 
imngP. quality. 

Tl-w CP2 -wi1.] be :,r1e .:'j 1:st new _processor aesigned ani built cli;.ring tbe 
span or the national recor,m,i ,;,,.a.nce program that has been aimed at h::.E;h 
volu:ne widt>-wrb co:.or p1·ouud, i.on pnic;esi, i.ng, and ii; an outgrowth of 
experience: gained t.hrougb efforts a;::sociat.ed over t.hc: y€ars with tbe Grafton 
und MP2. 

Current. desigr1s provide f:)l' a uomi.mil through-put rate of 30 ft/m::.n 
fo1· color original and l,5 rt/min for color rev~rsal duplicating films. 

These throi:gt:-pu;,, 1·<1."c:B, lJJ cou:;lllcn.:Lion u1' the t;quare film footage 
involved, wj_ll re:presenL an w1pn;ceue1-Lerl eapauility for volume processing 
o:' wide-web color l'L:.ms while= ~ct1ievi1:g LLe i1lt:;he::;t; qr:1:1.lity consistent 
with the state-of-the-art. 

Figure 6-6 i !': a r,l a.n and ele·,at·icn vielil of' the ci;,rrent processor design. 
The machine util.izi:!s tanks 5 i't. in depth. Each tank provides a. t,riple 
_pass for the film and is of modular r.cnstr11(1tion 1.o provide tbread path 
f'l<:xibility wit.!-. minirr,um ma.chine. comp]E!xHy. Submerged ae;ita.tion plenums 
(SAPS) ulong 1o,ith b[:j,ilnsted recircu.l:-i.tic:1 ii:; to be provjded in the critical 
solutiono to cor:t,rol p.!'oeess :miformity. Other tanks containing no11-
cri-cical colutioni; w.:_ll be 1:;q_uipped wltL tur1n,1.;i.tor.s for agitation and to 
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provide quick tank turnover time. AdjuAtabl e depth racks in the tanke w:i.11 
provide means for establishing time :in F.ACh solutton. 

An edge flasher is locnted between the front elevator. a.nd the first tank 
section. Space ha& been provided to accom::nodate e detector a~d edge titler 
as a retrof:l.t accesscry. All the basic :oechanical componco-Js necessary for 
the operat,ion of the CF2 will be located on the floor below. The :lryer end 
cf tbe machine ~ill be lccated in white light, near the control 11rea, where 
a.11 functions of the machine auch as time, temperature, &peed, recircuJation} 
fil"i.,ratiou systems., etc. w.:.11 be monitored and adjusted. 

:Flgure 6-7 shows the CP2 processor conf'igW"atioua and throuah-put S,Peeds 
projected for film/process combination currently in u1:1<.<. I11 !:iddition, the 
design flexibility of the cp2 wnl enable it to handlt! vlrLually a.ny 
conccivubk new or spl'.!Cialized color procesE; chemtstry. 
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7 .0 GOWl:l. PROCESSTNG OPF.R.A'l'IONS 

The {ncorporation and use of new films, processes, a::1d reproducti.on 
equi.prnents in today's color reproduction scheme is discussed in the following 
sections. 

7,1 I'rod·1cLion Work Flow 

The basic product ion s+,eps f!.·om the receipt of exposed color film at 
Bridgehead to the shipm.er:t of p!'ocessed ori~inal anii uupllca~e coplei; t .,u·~ 
snuwo in Jltiur€ 7-1. 

'(. 2 Production Schedules 

Ti.meli,1es for the typical color produP.1,ion operations for Gambit and 
Hexagon r,,cove!:·y vehi.cle1:* ar~ shown in Fieure 7-2. Color filtr. lou:is of 
1,000 .:'.'eet for Gwnbit and 5,000 feet for Hexagon were selected as "typical". 
These tirnelin::::13 rerirescnt r..Ycrngc (lntc 19n n.rn'l 1973) prod'.lctian 8chcdu.lcs 
nnd aBsum::: th:: use of unl;y Lwo pnxlc1ct ion pr·occasors - LhE: Gr1tfton, rrL !1. 

throur.;hput rate for both color reversal camera orip;inal a:1d duplicating 
materials at 7,5 ft/mir., and the RagdoJJ.; f'or color i.nternei;ative film 
(727l), at 3.6 ft/mir.. '.:.'hese ti.mt"lin~s 1!.ll'lo i 7 lustrate the overlapping 
operations performed dur:ne; the rP.production phasesi. 

7. 3 Gambit Color Production 

Typical Gambit color reproducti1J11 schectulP.s for 500 feet and l ,OOC feet 
of Ge:mbit color photography are charted in Figure 7-3 to produce 30 co1or 
dup.Licates (S0-356 or s0-287) and 4 color interr,P.gat.ivP:s (7?71). ThP. 
require10ent to produce a green-record black-and-"1hitF mastP.t' jntf:rnegative 
during the early part cf th•~ production cycle ::1d.ds appro:ximatPly 2.4• hours to 
tile deli very schedule fo1· Gl:lCtbi t color duplicates. 

Within this time, speci.a.lized enlargemer:.ts on the POCE and nee.con 

* Tnf' nA.t. 11rr: of the phot.ogr,iphy of mo;,t. w1ngc:d-vehfrle A.cquls1t,1on systems, 
(i,e,, slower trend expos:ire variHtions as op:poi;ec. t,o larger frame-to-frame 
exposure changes) is si.m:Llat' to th~.t enP.onntered in Hexagon. For this :reason, 
l:;ime~ inea hidi.c:,,tive o the Hexagon system can lilso be considered representative 
of the ge:1e':11.l handlini times for ouch ml .;;s ions modifj ed by the number of 
coplFs :requi.n~d. 

-.38- GAMBTT 
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COLOR MISSION PRODUCTION FLOW 
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Figure 7-1. Color Mission Producti~n FlOII 
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Prccisioc Ji:nlarp1.er (BPF.) :'.an also be produced and shiwed. * Typical •=D­

largement m1tput ..,ithin thia time would be on ":.ae crder of .four to five 
trans_pan,ncy pri.ntE egch, from 75 to lOU targets (5X ul' lOX) yrcxl.J.c:.;u on 
lhe POCF., nnd npproximatcly 36 assorted paper or lr!,,,DSparem;y prinl.s (3X t,c 
150X) produce:d on the BPE. 

Prior to the construr.tion of the Fram.i.::1gham (PAR 8trn) pr1nt.P.r, Gambit; 
chlr1:i.cation was performed on Rainbow printers, 'Which have no ability to me.kP. 
density ad.justa,ents en a fn::.me-by- frame b1:1.s Is. Gan:b:'..1.. photography frequently 
proo.uc~s adjace::it fra..m.es requirin~ d,msil..v c:u-rection in duplic!l.tion; there­
fore the J)r()dt..ctlon technique !:HDployed required that th(' colo:::- original be 
cut and com:positec: accordlng to ciem:1ty levels. After the composited rolls 
were printed on the R::l.l nhow !lr:i.rd.,~r11, Pfl.r'h <'lnpJ.icate copy had to be re­
assemb.'...ed, :rarne-by-frr.ime, i nt.o th~ origin<1.l seq_uentj a: .. order. 

Wlvh Ui., luLroduct.icm of the ?r=inghau: Printer, pre-pr::)gr,Ermed cn-tr.~-fly 
densiLy corrr.cl,j :m is 111ad.e. This ·:liminatcs the need to cu.t and corr.posite 
Lhe or:l.ginal p:Jsitive and resUlt3 ::.n substantial reduction in the duplication 
t.1mel1nf: r:1.f: FrA.Jnini:;:1.01n (subtractive) p.rinter :-ias no ability to adjust 
s.ut;om1iticA.i.ly, or on-tne-fly, for ~olor balance variations. Color correction 
filters mu;it be inserted man;.ially for part-ty-part color bda.nce adjustrr,ent, 
wricn ncccsso.ry. Color balance changes are generally req•.iired only cf' scene 
ai:qulsltiona wt1ict extibit excessive a"11::im~t of l:az:e 1·adian-:e, or are made at 
low solar altitude~. 

The current color prod~1ction sysi..<.::m ls :i.u"3l.inally paced by the througbput 
speed of the Grai'ton dupe process ( at '/. 5 rt/min). .J:o'ull productio:1 capacity 
is e.chie,ed only after piloting is complete, green recora. ioternegative made, 
.11.na whP.n i!! suffic i.ent number of printed color du:p.1.icates are avalleblc to be 
cont. im10'-l.s iy i:.t:.pp:_ i ed 1:0 the Grafton prccessor. This steady state :production 
is sel.dom acr:ieved rmtil after the i'irst 70 hours of 3:a:nbi•; mlssicn operation. 

C:o'.llllli'ncini;; with Mission 1+3L1.z, geograph: .. c area breakdOWTI ::if Gambit 
photcgraph.y will be employed. First cut estimates j_ndicate that the total 
shippable duplici:.te footage may r.e red1:c,:,,d by a :'.:actor of 35't - ':his should 

*Gortmercial roli.er 1.-rans-i;ort processors ( t;wo :wclak Ektachrome RT Processc,.r s, 
tv!odel 1.811 and one Model 1411 I't·occ:1soi·) al'€ utilized for processing color 
en.l 11.rgement.fl. The !:l.V",ilabtl it,y o!' tt1es•! processcrs perini ;;s the exclusive 
use nr t.rif, GNL:fton for produ<'tion contact d·1plicates. 
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materially shorten the time required tc complete MiAsion requirements. 
F1 gure 7-h represents e.n extrapoJ ation of the- delivery times tr.at may be 
ach~eved with geographi~ area breakdown.* 

7 ), Hexagon Color Production 

The productior: ca:pabili ty indicated in Figure 7-5 shows that a 5,000 foot 
Hexagon mi..ssion req_uires approximat,ely 6 calendar days to complete six dupli­
cate positives. Hexagon proa.uction met bods differ in tlir;,e respects :t'ror:i 
those used wltil t.he Cam.bit sy0tcm: 

a. Due to the normally lo:iger camera original of the Hexagon system, 
pnrti.or.s oi' the missior.. record are removed from t:ie proeessor and arf! aval1ab1e 
for p.r:i.nth,e prior to t.he time Lhat the entire orieinal is completely proces­
sed. This interim Lime iiJ consumed by making color d.upe pilotn ar:cl proce~­
ning thcs.:, :f'ilrn ::wmplcG off-line in un Ektachrome RT Proce::;cior, Model 1811. 

b. BecausP of Lhe longer color origtnal foo"t,agc, tlw productior. of 
green-record ·oltick-a!"!d-white maste1· internegati vc ha::; little or no ef feet 
on r,he total color delivery time. 

c. BecausP: o~" framf!-to-fram~ expoflure contt nu Hy, Rainbow printers 
can be advantap;eously used on Hexae;on mir,:c;i.011s. 

Since the po.cing fQctor on pr.od.uctj.c:"'l ti mP i P. ae;a in the speed of the 
duplicate pro~ess (7 .5 ft/min in the Grafton), it is essentiRl wJt.h the longer­
Hexagon originals to provide the Grafton procesaor with printed co.lor dupli 
cat es as soon as po::is ible. This normo.lly nccou:itn for an PlapeH time cf 
64 hours for a jK leqr,th mission, A:'tcr tha.t time, the lengLh of 1..he mlss!.on 
and the nurrfoer of' dup,:: copies del.crmines the prod;iction rate :rnd. .::cmi;h,ti.on 
time of ~ie missior., 

7,5 Color Production, Future ConsideraLion 

With SD-356 hr.ing p1'1 nted 1rt speeds up l.o 100 n/rdi. un tlle Rair,l)uW 

<lfThe solid line in Figue 7-4 reproerr\.,s cw:·r,,mt colo!' dupe production 
capabilJ:ty ex::::luding the black-and-·,rhite green reeo:rd duplicate posit jvc. 
The current requirement is a.s follows: l'riority one, 7 coptcs; priority 
two, 23 copies; priority three, 11 copies. 
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and Framingham pd.nt.Prs, there was no problem in being able to continuously 
supply the Grafton processor witl: printed :Tun. The recent shif~ i;o 30-287 
film, requiring slower printing speeds ( 12 to 25 ft/rain), signals a down­
strerun pr .:.ntcr capacity problem which will become out-of-balance when the MP::: 
and cr2 processors are brought on-1ine, permitting o. total dupe process 
capabiHty of 53 ft/mir. in J 976. 

Future printer design::; capable of printing S0-28'( at higher pr::.nti.ng 
rate:s will need I.ab€ ac:..dressed before that time. 

The trandt:ion of the colo:r produ.ction faci:ity to Bridgehead can begin 
as eat"ly as July 197J1; however, i:,ig:::iificant increases in production capnci ty 
will not ·oe achieved at Bridgehead unt i. l the cp2 proeetrnnr cnn be brought 
on-line in early 197G. D:iring Lhc interim p1;rlod, color duplicat:ion,.proce::i­
sing w:.'..11 be di'lided between the Grafton at Lincoln Plant and t.he t,pC nt 
Lhe color Bridgehead facilhy to the extent that manpower limitations can 
support. 

With the on-line entry of the cp2 processor :in e11.rly 1976, Hignif"frant 
reduction in color mission delivery tim-~ is anticipated, Assureing that the 
printer cap1:1city can be increased to contiouou:,ily fet:,d the cp,! (at a through­
pd speed oi' 45 ft/min), estialat-ed delivery schedules for both Gambit and 
IIexl';..p;on missions reflecting the :..ntr:.:>duction of the cp2 processor compared 
to t.he Grafton ( at 7. 5 :ft/min) are shown in Figi:res 7-6 and 7-7. These 
delivery i:ched.ules inc1ude the g~og::-aphi.c area breakdO"wn for Gambit but 
do n:.:>t inc1:i::de the produc-r.ion of green record black-and-white duplicate 
positive for either system. 
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8. 0 Ji1AGILITY CONSOLIDATION 

In 1970, faeed ~,il,h a rapidly growing im:;crcst by \,h£ National recon­
nc1.io&nnce cmlnluntty tn the use of co] or, U1f: C'.ontractor p!'oposed a modest 
fc,ciJit;y· cxpur18ion for col:::ir pro,:essinr; and reproduction to be contip;uol:.s 
to and cor1soliciated witt the existinr; Bridp;ebead facility. 

The contractor p::.-esently occupies and. operates 3. wide-web aerial color 
film processing and reproduction facility on ttJe fourth floor vf Unit ·r, 
Lincoln .1:-'lant complex. 'l'he t!ntire .:...,incoln Plant complex is a .Navy-own~d, 
'.:outrac-::or-operated site, located approxlmately six :niles from tbe prim,iry 
black-and-white processing and re_p:rod1...ction cen--cer at. Brldgebead, 

This Lincoln Plant facility encomp2.sses approximately 23,000 sq_, f-:. 
on t!:le upper two floors of a four s 1~ory 111ood-str·.1ctm-ed/brlck-i'ace building 
bt..llt ln 190:;, Ali,!101....gll trmuy of t.i1c. yrlul,_'._ag, viewing a.nd 3-nalysis ec;_uip­
JD.eul,1:, wit.hill Lhls facL.il,y rcpre1,H.:ri" I,Gill' ::JcaLc:-o:f'-the-;:u·t .i.n filJU ha1~dling 
arnl nipnxlu.c;l,.i 011, L.he proce:::;son; c1ml sup_purLlug chemical facillt:.es are 
ueemc:d ill-s.1iLed. for precision processing o_pt-raliorrn fur Ll":e fu:..lowlng 
reasons: 

Precision alignment of proces.sors is virtu9.lly impossibJ.e. Season.­
to-s,~ason vai:-iations in tr.2 wooden structural mE:mcc;rs and floors n'!q_uire 
periodic realign,nenL. 

- Floor J.os.d.:.ng limitntlons nr:gatc o.ny nig::1.ifi~ant. expa.nBion of' 
d:emical mix, storage amt di:,-Lri-bution sy:3tcmB a:1d w,.mld Bcverely limit 
the desip;:r;. and size or ~utcl!'f' P.xperim<-'nt,;.l oi:- prnducti on processors. 

- Present water and sewer lints would req_ul.1 ~ixl,t:11hive augmentatior:. 
to accorrunoiutc cxpande:d color production Cll.paci LY. 

Ext.ensive r:-hf>m::.cal pol· ut.i.or control sy,;tems being designed for 
installation e.t Bridp,s:ht>ed woulo hn•I~ to be 0,ssentially du.pli<::aCed and 
installed at Lln~oln P:..ant. 

- Although Unit 7 is air coml.itiorwd, tP.m_pen.ture and hwnidity control 
within the color facili"':y iri inndcqu'J,te: during \.1e months ot' ,July and August. 

Ct:rrer.t _productior. output j G approximately 7-l/2 ft per mi.nute -
tr.us de1 lverics ::if color materials to the exploitation community lag 
appreciably "'::>f,hi.nd blax~k-and-'Whttc dc.1 "lver"-e:~. 

Accoru.ingJ.y, '.Lu 1971, under the ae1,).s of tt.e 8CB and NatL:mal Color 
·ri;.sk Fo.-::-cc, u three phasG progrrun w~s developed, <.iedicaLec. Lo l,he l!once9L 
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of developing a modern culoi- p!'oeessi.ng 1rnc reproduction facility w:..tb.in 
the Bridgehead l;lack-and-white :t'acil ity. 

The specific goals of the plr-m were to: 

develop a responsive state-of-the-art color proc.ucticn center 
whieh could provide high qualhy co:..or dupli.cates tc) meet the tim.e-ssm:;itive 
nccd3 of tbs:: photo i:itelEgence c::,m.rnmi ty. 

consolidate film llreakdown, compositing, of::·-line tH, 1 ing, 
iuspec:,ion and shippirig fac.: :'..lL,ies for botb I:: lack-and-white and color pro­
duc Lion. 

clia1iua:;{:! a costly satelltte facHUy and att.enchrnt. s~0.1;r1 ty 
area a·. Lincoln Plant. 

- pr:>v.:.de for the instalJ..ati::m and c:1.eckout of r.ew generation 
color experim:cntal and production equip:nent whi.le m.aj nta.ining product icn 
capability on the existing equipments, thus permitti.ng transition to BE 
withou't a~y reductior. in support capa-oility. 

'l'he sta"C'.l6 of tl::.is three phase :·a.cility coosolidation program is as 
:follows: 

PHAS~ I - ol' Lhe ccmsolidai,lou progrw:; was sLw·leli l:1 Sey·cernller 19'{1 
and completed e<l.I'ly in 1973. 13,220 sq. i't. oi' contiguous space was !Lcc;,_uired 
on the fi:!:'st and f!econd floors of' 'Ruj_ld i.ng 12 and the second floor of BL;.ilding 
11 at 'Rri dg.,head.. (See FI gure tl- 1 . ) 

Major renovation of the second floor provided inntaJ_lfl.~,ion of the MP;;: 
proceBsor; print.ir.g and view.:_ne; rooms, of'rices, and ,in fs1u.i.:i:nerrt. room to 
boui:;e necesll!l!'Y utilities for support:. of Lh~, proce&sor and air •.xmrlit3oning 
rcquirel'llenta. The mnjor portion of the second floor wan .,empora1'iJ.y usf!d 
for consolida:.c<i r;toragt:: ti.ft er being b1·oueht imide Lhf:! security perimeter, 

'l'tw ::"irst floor of Building l'.::: has bet=n prepared for a c.olor chemistry 
s-:::orugc, mi_xir.g find distributi Dn :::'acility to .support the MP2 :;irocessor. 
Mezzan:.irns wer" constructed to hold th~ 2J+ :pumpstarids and recirculation 
loopi:i for L.hc MP?, pL·oc:.:ssor, and to supp.;rt sclutiot: recirculation systems 
for futw·I::! col:.ir production proccs;;ing 01!:iCr1i11ei:;:, 

PHASE II - :JI' Lht- COL!:iOlidal,loll progr!ilr; w;;;.s inHl~Led lu I.he spring 
of 19'(3. IL provid.es for i'w·ther prepan.tion b.Il1 improvement al" tt1t> 
prev ious.i.y acq"J.ired ,u·::!,1.13 ir, Buildings 11 w:10. 12. '.i.'h:.a phane ( set> F'igure 
B-2) provi1c;;; :for Lbr:: Ll'arrnf;,,r and op1c:rat..iou of virlually all s_pecialit.cd 
color reproductl:;n ami. tE:istlng operatious wiLhi:1 the .l:lri<l.getJe1;1.d fl:i.Cilil.y. 
AJ.so includcd in l't1ase 11 J'as:ilHy is l.he renoval.ior: of the tempon1.:ry 
storage areas o:::· Pllase I ,,o accommodate eq·..1ipmer:ts currently in operation 
at LP. These improvements -include air conditioning, c::iemical exhausts, 
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speclai flaorlng, drains) water supp] i es, elect!'i ca] power, lighting, 
partitions, ana 1nstallat'lon nf an analytkal 18boratory. Phase II pls.11 
is schedulf>d for Ma.y 197!1. 

PHASE III - Provides for acquisition of 9,000 sq. ft. of additional 
space in Building 11 and 12 which will become available in the fall or 
1971,., It is planned that &llch space will provide for housing the Color 
Production Processor (cp?), additional printing rooms, an equipment room, 
a film cold t:i1.orage area, and supporting of'fice, storage and maintenance 
areas. Corn:epl;ual layout.;; or Lhe Phase lII eonsolidation facility are 
::ihmm in F'igtJre 8-3. 
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