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MEMORANDUM FOR MAJOR GENERAL DAVID BRADBURN, 5P

SUBJECT: Bridgehead Photographic Processing Facility Fact Book

The FEastman Kodak Company, in conjunction with the NRO Staff,
has published a fact book on Bridgehead which is the NRO's prime
film processing site, It is hoped that the description of the
film processing cycle will be of assistance in understanding this
portion of the collection effort.

Equipment is constantly being developed/upgraded and revised
handling procedures are frequently introduced in order to wmeet
the Intelligence Community requirements,

Suggestions and comments are welcomed
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INTRODUCTION .
EKC - BRIDGEHEAD

PROGRAM RESPONSIBILITIES

. Devalop and operate the primary MRP—EHS3-Film Processing and
Reproduction Center, ‘

Equip, fnstall and assist-operats NRPF5Field Filn Processing
and Reproduciion Facilities.

. Provide technical and logistic photographic support to all NRP
—F8program elements. =

Conduct 4 R&D program, under a CCB, to:

- Improve the practices, techniques, processes, and E
equipments concerned with exposure analysis and
prediction; and the processing, reproduction,
evaluation and analysis of photographic imagery, ~
Establish and maintain NRP—EHE-—sensitometric reference stsndards,
PROGRAM OPLRATION ;
Under the administrative, contractual and security aeuis of CIA-0SP, —
. Under the budgetary and operational conmtrol of DNRO—£5 ;
Perforps the following mission-related tasks: -

- Receives and downloads all space wigsion Film recovery
hardwars,

- Chemically processes all mission original B&W and Color
photegraphic acquisition films.

= Edits, composites, and tities avomented data on such Films.
~ Performs image and exposure analysis, and
« Performs image reproduction services, delivering finished

p&.&té?mpﬁic duplicate copies {including special enlafges

pents] in accordance with the quantity, quality and times
Tine redquivements of the COMIREX,

o HEXAGON Bandie via BYEMAMN .
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. Coordinates the development of
- Specifications for and wmethodology of manufacturing
test and flight film supply loads for all NRP -FF9~
o programs; maintains orderly manufacturing and logistics
flow to depots and satellite Toad requirements,

. Operates a Film Evaluation And Test Laboratory (FEAT).
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SECTION T
FACILITIES )

The Bridgehéad Processing Facilitfy is Tovated in Rachester, Mew York

at the H&wkaye Plant of the Eastman Kodak Co., Kodak Apparatus Division.

(Figures 1 & 2}. .
The Faciiity houses the precessing and repraduction opsration as well

as the R&D and engipeering functions,

Bridgehsad currently consists of:

1¢t Floor - Bldgs. 3-7-12-13 {Figure 3}

2nd Floor - Bldgs. 1-2-3-10-11<12 {Figure 4]

Frd Flaoy - Bldgs, 1-2-3-6-18-71} g?xgzm 83

Ath F?QW ~ Bldgs. 1-2-3«6+10-11 {(Figure 6}

5th Floor ~ Bldgs. 1-6-10-11 {Figure 7) -

The TaciTity fs protecied by a Security Periveber with access only
thmagh a ﬁuard Pest on thés %%x E-”'Emfr z}f ﬁidg 6. ?%«wemei’zt mtmﬁ ;h& i

at the perimeter imwzdcmaa

The floor plans (Figure 3-7) show the Tocations of the major items
of equipment and work areas assigned to the processing and reproduction
opevations,

In addition, 2 small pertion {approx. 9000 sg. Ft.) of the Lingoln
Plant Facility, located ap;zmxmatew 4 mites 8,4, of Bridgehead, is
used for Color Processing. It is expected this portion will be wmoved -,
to Bridgehead during FY-76. : :

1 =1, -3 I %?ﬁi{igﬁ é Bandle vie BYEMAR
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o SECTION II

MISSION PREPARATION

Prior to the arrival of a Gambit or Hexagon mission recovery vehicle,
readiness certification of hardware, sysitems and materiel is essential to
expedient handling of the mission film. This readiness certification has
three major components:

1. Procurement and Certification of Expendables
2. Duplicating Films
3. Processing Chemistry

PROCUREMENT AND CERTIFICATION OF EXPENDABLES

Expendables required for a typical mission include duplicating films,
processing chemistries and shipping materiels which are ordered, received
s and stored in sufficient quantity for all the production cperations re~-
guired for a given recovery vehicle,

DUPLICATING FILMS

The film used for preparing mission duplicates is manufactured in
splice-free rolls 9-1/2 inches wide by 1000 ft. Tong for Gambit missions
- and 6.6 inches wide by 1400 ft. long for Hexagon missions. Duplicating
films are segregated by emulsion type, width and photographic (sensito-
metric) response., Fach batch is sampled and pre-tested in the Production
- cycle in order to thoroughly analyze its sensitometric and photographic
properties. Films are then stored under cold room conditions awaiting
use.

GAMBIT ‘
WHEMGON Handie via BYEMAR
— Control System Only
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PROCESSING CHEMISTRY

A typical Hexagon mission requires 34,000 1bs. of powder chemicals -
and a typical Gambit mission reguires 17,000 1bs, of powder chemicals,
The Tiquid and viscous processing solutions are mixed in the Chemical
Mix Room {Figure B) from which they are piped to the various processors
in Bridgehead. Chemistry is mixed in sufficient quantity to 111 all
storage tanks before the mission arrives and as the solutions are ex-
pended during Production operations, additional mixes are made,

A1 processing solutions are certified for use before being come
mitted to & processor. This certification includes laboratory chemical

analysis {(Figure 9) and photographic performance analysis performed on -
simulation sensitometric test processors, such as the Dundee (Figure 107,

FopoEeaes-HEXAGON Handle via BYEMAN -
—— Coentrol System Only
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PHOTOGRAPHIC QUALITY CONTROL MATERIALE e

There are two maln types of photographic gquality control materials required Tor mission
operations:

Sensltometric Control

Sensltometric atep wedges or strips are the basic teol for contrelling the photographie
response of printers and processors. These strips are exposed on the 18 Sensitometer (Figure 11)
a2 precision instrument with rigidly contrelled exposure conditions to insure that all strips
on # given filw type are ideptical. Before a wission arrives, an adeguate supply of sensi-
tometric strips is preparved and stored in o freezer o guarantee the srability of the latent
images, During the mission these strips are processed at specified intervals and compared
te establish standards to maintain process control. Pre-processad strips are printed onte
duplicate £ilm, also at specified intervals, and then processed and compared to appropriate
standards. All sensitometric strips are read on 2 Densitometer (Figure 12) and the dats is
plotted to obtain the charseteristic or HED curve that is compared to the standard.

Phvsical Duality Control

Uniformly exposed or "flashed”™ film iz used Lo assure that the physical guality of the
Film from a processor is as high as poseible, Prior to wmission arrival, loog lengths of
raw £ilm stock are given uniform exposure on the Rawstock Flasher (Figore 13). Exposure
conditions for the flasher are selected so that the return density of the processed Filw
will be the optimum to reveal even the most subtle processing defect, Flash maverisl 418
processed Immediatelv before and after the original camera films and at rhe gspecified in-
tervals with sensitometric strips on the duplicate processors.

Figure 11 - 1B Sensitometer

GAMBIT -
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Figure 13 - Rawstock Flasher
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MTSETON DATA T

s a typleal missien is flying, data that is needed at certaln stages of the
Production operation are received via the data ilink. This date iz Lhen processed on -
the Univac 9300 Computer (Figure 14} to provide the inputs that are needed for various
operations. TIncluded {in these inputs are frame number, length and classification in-
formation for the Optical Titliog Svstem, Geographic Area Breakdown information for the
original negative breaskdown and compositing operations, and customer distribution require-
ments for duplicate copies.

Some of this data is uvsed to moke the identification friskets for the original
negative £ilm after processing. These "idents” are generated on the Ident Printer
{Figure 13} by exposing onto raw film 3ll the identification reguired for eath roll of
film, i.e., wission oumber, camera, date, security classification, CGeographic Area, etc., =
This f£ilw is then processed and cut into the proper lengths fo be spliced on the indi-
vidual rolls during the original negative breakdown operation.

PREVENTIVE MAINTENANCE AND CERTIFICATION OF BARDWARE

Prior to the arrival of each nmission, preventive maintensnce/vertification work
ig performed on the various pleces of equipment used by Production., This maintenance
activity helps o assure high guality output from the equipment, avoid herdware failures
that may jeopardize the customer’s f£ilm or delay shipments and increase the useful Iife
of the egquipment. The Bridgehead Facility iscludes g well-squipped Maintenance Shop

{Figure 16} staffed by technicians skilled in the maintenance of groumd-handiing equip-
ment for asrial photography. i

Figure 14 - Univac 9300 Computer
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- Figure 15 - ldent Printer

Figure 16 - Maintenance Shop
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SECTION 111
MISSION PRODUCTION

1.  MISSION PROCESSING AND REPRODUCTION SEQUENCE

Figures 17 and 18 provide detailed work flow diagrams for
Hexagon and Gambit processing and reproduction.

In the pages that follow, Section 111 describes in chronoe
Togical order the major operations of these processing cycles,

GAMBLT :
- HEXAGON Handie via BYEMAN
- Control Bystem Only

I,

Approved for Release: 2025/06/16 C05139196



Approved for Release: 2025/06/16 C05139196

GAMBIT
—OPSECREY HEXAGON B F.008B-GH-04250-1-75-

“HH"
.. MISSION FLOW CHARY

Figure 17

“G" MISSION FLOW CHART

Fiaure 18
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2. RECEIPT OF MISSION

The f1tm payload, in the Sateliite Recovery Vehiele (SRVY,
arrives at & Jocal airport on a USAF Courier Aircraft {(Figure 13}
and is transperted via truck to the Bridgshead Processing Facility,

Upon receipt, the SRY {Figures 20 and 21}, i rembvaed
from its shipping container, weighed and placed in a special
holding frame whizh 87igns the SRV with the Presplice Complex.

Flogure 19

Shiipping Contaiwner in Ajrcraft

GAMBLT
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Figure 20 - Hexagon SRY

Figure 21 - Gambit SRY
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3.  DOWNLOADING/PRESPLICE

The downloading/presplice operation consists of despooling
the SRV payload to permit Inspection for defects that might create
problems during processing and to configure the film roll in "as flown"
or "heads out" order for the processor. This operation takes place in
the dark, but non-contacting infrared detectors and viewers are utilized
to assist the operators. The film payload is transported across the
Presplice Complex under controlied tension and onto a take-up spool
dolly which will Tater be aligned to the feed end of a processor.
(Figures 22 and 23). After an entire roll has been despooled and
suitable photographic control materials have been prespliced to each
end, a Tight-tight cover is placed over the take-up spool dolly and
it is moved to a processor room.

IOR-SECREFHEXAGON - Handle viz BYEMAN
— Control System Only
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Figure 24 - Yardleigh Processor

Figure 25 - Yardleigh Monitor Area
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3, OPTICAL TITLING

Titles, consisting of wmission and frame number, date of photography,
gecurity ¢lasuification, and other information, are exposed on the film optically
during the processing operaticen. The developer actien proceeds to the point where
camera~cxposed framemarks can be detected to provide image location information.
Tmmediately following framemark detection, the optical itling system exposes s
gingle~ or double~ruw man~readable charvacters and wachine-readable binary code
along the edge of the {ilm (Figure 26). The developer action continuss to process
these characters to a legible and veproducible density (Figure 7).

Titling is controlled by a computer {(Figure 28) that has previously
received a film format and title information “roadmap” that is preparved from
information received via the data link {see page 18). Inputs are provided te -
contingously check filnm format and locatdon agsinst this data, to inhibit titlin
if 8 cameéra or format error existe, snd to réstart titling when synchronization
is ve-established. Software has been designed to accommodate a variery of possible v
camera anomalies.

The ticle exposing devices vtilize fiber optice to achieve the small
size requived as a gsource and permlt mounting of the actual exposing devices
putside of the processor frame. The exposing heads are wounted on a carriage
which tracks the film esdge to lpsure proper title positioniog in the avallable
edge space. Programmable logle and feotage aod [ramemark detectors provide
sutput commands to the titling exposure devices.

Figore 26 » optdleal Tivling Starvion
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Figure 22 - Hexagon SRV Interfaced with Prespiice
Complex )

Figure 23 % Gambit SBY Interfaced with Presplice

Cemplex
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4.,  ORIGINAL NEGATIVE PROCESSING

There are two Yardleigh Processors (Figure 24) at Hridgehead
for the continuous processing of original negatives of any length,
They may be operated simulataneously when there are two film rolls, —
as from the Forward and Aft Cameras of a Hexagon Mission, The through-
put rate is from 23-27 feet per minute, depending on the sensitometric
properties of the particular film being processed, -

The transport dolly that was loaded during Presplice is posi-
tipned at the feed end of a Yardleigh Processor, room lights are turned
off and the cover is removed. The head of the roll is spliced to leader
which is already threaded through the machine, Previcus "start-ups”
have established that the machine is ‘in sensitometric control and not
causing physical defects such as scratches. The sequence of processing -
steps is:

1. Static viscous Taver development,
2. Fix

3. Dye Removal =

4. Wash
5. Photoflo
6., Dry

The viscous developer is extruded onto the emulsion side of
the film through a coating hepper and provides a dual gamma sensitometry,

During the processing operation, which may last for 24 hours,
critical machine parameters such as temperatures, solution pressures
and transport speed are mositored by a computerized system (Figure 25)
to assure stable photographic control throughout the processing run,

GAMBIT -
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Figure 27 - Optical Titling Schemalic

Figure 28 - Optical Titling Computer Station
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6. PRELIMINARY BVALUATION

Bach camera roll is fed into the-processor as-a coptinuous lenpth of
film, but at regular dintervals a cui is made betiween two Erames at the processor
rake-up and a "lab-cut” enters the reproduction cyele, The lab-cut is quickly
given a Preliminary Bvaluarion (Figure 29) ro check for possible processur-induced
anomalies that would dictate immediate corrective action. During this evaluation
remporary identification leader and trailer are spliced to esach end of the roll to
facilitate handling and to protect the original negarive from damage. The accuracy
of the optical titling is now checked and 1if corrections or additional manusl
ritling are regquired, it is noted for subzequent action.

7 TITLE CORRECTION/ADDITTION

Since an optical titvle 1s a photographic dmage, provision for the correc—
tion of erronecus titling reguires unique procedures. The technigue that is used,
if necessary, invelves subjecting the emulsion to an air-carried abrasive material.
The erroneous portion of a title is positioned over an aperture and the nozzle-
directed airbrasive removes that portion of emulsion and title exposed in the aper-
rure {(Figure 38). Then the correct title is applied wia the conventional pigment
transfer method using & Unimek Titler.

In the case where synchronization is lost in the oprical ritling systen
because of format ervors ovr other malfunection, optical titling is inhibited and
portions of the record cowme from the processor untitled. TIn this case, the
proper title is determined and added using the Unimak Titler (Figure 31},

Figure 29 - Preliminary Evaluation

GAMBIT
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Figure 30 - Title Remover

Figure 31 - Unfmek. Titler
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8., ORIGINAL NEGATIVE BREAKDOWN/COMPOSTTING - HEXAGOM

After the original negative has been evaluated and titling

is complete and correct, the Hexagon negatives are cut (Figure 32)
or “broken down" inte sections according to the Geographic Ares photo-
vaphed, Currently, the world is divided into 24 sepdrate “areds®

%see page 57 ). These pieces of imagery range from a few feet in

Tength to over a thousand., Identification Teader and trailer are
gpliced to each section of imagery. Subsequently these sections are
reassembled or “composited® by geographic area into rolls approximately
&80 ft. long,

9,  ORIGINAL NEGATIVE BREAKDOWN/COMPOSITING - GAMBIT

The approach to "breakdown” and “compositing” the Gambit
original record is identical to that used for Hexagon. The major
difference is the size of the sections of imagery. DBecause Gambit
is a spotting system with a fairly short (5500 ft. per SRY) original
record as compared to the Hexagon seavch system that returns 55,000
feet per SRY, the average piece of imagery lTeaving a geographic ares
is several ipches long vice 100 ft. long. For this reason special

of fmagery to each other fo form 150 ft, rolls that are physically
near perfect and include & windmum of special inserted identification
footage.

Handle viz BYEMAN
Control Syatem Dnly

equipment (Figure 33) is used to ultrasonically weld the sections l
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Figure 33 » Gambit Beographic frea Breakdown Workplace
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10. PRINTING

After breakdown/compositing, each roll of ordginal negolive 1 v
through the Mebster Film Cleaner (Figure 34}, Lo vesove any foreign particies
that may be on the filwm as & result of previous operations: and then faken o
the Printing Area. Since density and contrast variations are experienced from
part-to-part of the original negative, density and/or contrast optimization is
accomplished during the printing operation. Both Cayuga and Redonds Printers
are utilized to expose contact duplicate positives and negative from satellite
mission films.

The Cayuga (Figure 35} 1s & computer-controlled scamning printer
which scans the origingl negative immediately before printing and based on
the densities encounteved provides closed-loop fesdback to control the exposing
Tamp intensity as reguived throughout each peiniing part.  Corrvected densities
within the usable range ave thus achieved on the duplicate copies. A1 Gambit
Mission duplicates ars prepared using four Cayuda Printers.

The Redondo Printers permit manual control of exposure and contrast
on a part-by-part basis. Exposure and contrast settings are predicted by first
scanning sach part on a Cayuga Printer. Hexagon Mission duplicates are pre-
pared using both Cayugas and Redondo Printers {Figure 36;.

Figure 34 - Webster Film Cleaner

GAMBIT
ot L REY HEXAGON Hendie wia BYEMAN
— fontrol System Only
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Figure 3% - Cayvuga Printer

Figure 36 - Redondo Printing Room Under Safelight

Conditions
GAMBLT
SOA SECRET HEXAGON Handle via BYEMAN
35 — Control Systes Only
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11, DUPLICATE FILM PROCESSING

The exposed Film rolls from the printing area are processed
on four Viscous Dalton Processors {(Figure 371. These processors each
operate at 100 feet per winute and are set up to handle the various
duplicating film types as required Tor sach mission, The processing
sequence 15 the same as on the Yardleigh Processors (see page 26 } and
all the critical parameters for each machine are wonitored from a
central conzole area {Figure 38).

Once mission originals have been processad, composited,
edited and certifiad for production, Bridgehead maintains a capability
of producing up to approximately 400,000 1inear feet of black and white
duplicate film products per 24 hour day. This production can {and
frequently does) involve product mix of f1lm sizes, guality, scale,
ete. from a wide varisty of sources,

Handle vig BYEMAN

lontrol System Orly
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Figure 37 - Yiscous Dalton Processor

Figure 38 - Dalton Monitoring Consoles
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12.  DUPLICATE COPY INSPECTION

The processed rolls of duplicate copies from the Daltans
are taken to the Inspection Area. I the roll containg the first
copies printed from a particular segment of imagery, 1t 1% given
& special First Copy Inspection (Figure 33} in addition to the nor-
mal physical quality check. This inspection includes verificatio
that the printing parameters predicted for the part have prividad
optimen tone reproduction for the imagery, Once the printing para-
meters are established, 211 subsequent copies of the part are printed
the same way, with photographic control strips to confirm that ap-
propriate tone reproduction has been maintained, These coptes receive
& careful physical quality Tnspection and verification of photouraphic
control {Floure 40).

Hardle vl BYEMAM
fontrol System Only
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Figure 40 - Dupe Inspection Area
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13, LABELING

Az the duplicate copies pass inspection, they are taken
to the Labeling Station [Flgure 41} where labels for the fiim
spool and can are generated and applied. These labels contain
information to fdenlify the Tilm that is on each spool.

14, PRODUCTION STATUS MONITORING

A Production Monitoring System (Figure 42) provides
superyisors with periodic status reports on the progress of the
reproduction operation toward satisfying the requirements speci-
fled by the EXSUBCOM. from this status information, estimates
of shipment availability are provided fo courder and customar
organizations.

GAMBIT
HEXAGOH Handle via BYEMAM
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14, FINAL EVALUATION
When all reproduction requirements have been satisfied,
the griginal negative recefves a final quality inspection to document N

its condition as it is shipped from Bridgehead. This operation is
anatogous to the Preliminary Evaluation immediately after processing
{see pane 30},

15.  CUSTOMER SHIPMENTS

, Labaled cans dontaining duplidate copies are packaged for
shipment dccording to priority and customer (Figures 43 and 447, -
For many cUstomers the shipmérts are Tdentified by group or compohent
within their orgasization to Tacilitate distribution Lo the phote
Ynterpreders,  The original negatives dre shipped to NPIC for archival
storage. (ourter Afrcraft transport 417 shipments frow Rochsster,

GAMBIT : o -
PS5 EEREFLEXACON Handie via BYEMAN
A2
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o Figure 43 - Product Packaging

— Figure 44 - Completed Shipment
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SILYER RECOVERY

A1l of the processors are connected to a Silver Recovery
System {Figure 45} to recover the undeveloped silver from fixer
solutions. The fixer overflow from each processor is collected
in a holding tank, from which it is pumped through the silver towers
for electrolytic recovery as metallic silver. This highly efficient
operation recovers the silver for credit to the cusomter and prevents
pollution while conserving silver for re-use in the manufacture of
sensitized materials. :

The desilvered fixer is returned to the Chemical Mix Room
for rejuvenation. Chemical additions are made so that the fixer can
be re-used in the processors. They cycle from processor-to-gilver
recovery~to-rejuvenation-to-processor continues for the useful life
of the fixer.

POLLUTION CONTROL

After de-silvering all used processing solutions are
biologically decomposed in consideration of ecological and security
standards. In practice, all appropriate processor effluents and
Mix Room drains are tied into a 25,000 gallon chemical collection
tank outside the building (Figure 46). Periodically, this effluent
is transferred to a 5,000 gal. tank truck and is taken to the King's
Landing Treatment Plant at Kodak Park for dppropriate biological
decomposition by the activated sludge process,

GAMBIT :
—FOP—SECREF-LEXAGON Handle via BYEMAN
Tm— Comtrol System Only

...44«“.

Approved for Release: 2025/06/16 C05139196



C05139196 Approved for Release: 2025/06/16 C05139196

GAMBIT
FEP-SEERET-HEXAGON g F_008B-GH-04259-1-75-

CEUY by
- BAXRGH. . bibg
o e L
3 am e e n

Figure 45 - Silver Recovery System

Figure 46 - Effluent Collection Tank
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SECTION TIT-A
PROCESSING AND REPRODUCTION CAPABILITY
FOR COLOR ACQUISITION MATERIALS

1. INTRODUCTION

Both conventional color and false-color infrared films
are normally present in at Teast one SRV of each satellite mission,
The basic sequence of Production operations is the same as described
in Section III for black-and-white original negatives. Photographic
control of color processing and reproduction is substantially more
complex than black-and-white, and today's equipment throughput rates
are miniscule compared to current black-and-white operations, This
saction will cover primarily those elements that differ from black-
and-white production. Color Production operations are currently
located at Lincoln Plant, which is approximately 4 wiles from
Bridgehead (Figure 47).

2. ORIGINAL CAMERA FILM PROCESSING )

The prime processor for reversal color origimal films
and veversal dupTicates is the Grafton (Figure 48). This is an
all-liquid deep tank processor that is normally operated at through-
put rates of 7 feet per minute,

GAMBIT ,
WEMG{}N Handie via BYEMAN
46 Control System Only
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Figure 47 - Lincoln Plant

Figure 48 - Grafion Processor
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3. COLOR PROCESSING CAPABILITY EXPANSION

The color processing and reproduction capability 1s
currently undergoing revision as part of technical upgrade and
gonsolidation into co-located Bridoehesd facilities at Hawkeye
[see page 6). A new Chemical Mix Room {Figure 49} has been
estahlished and the Mu?ti~Purpﬁs% Modular Processor {(MPY~ 1%
on-Fine at Bridgehead, The {(MP)© (Figures 50 and 51) is used
to process reversal infrarved color aoouisition films from
missions and supgorts extensive test work., Throughpul rdtes
are comparable to the frafton. & major new Color Production
Processor [CP)2 43 curregt?y being desiogned for instaliation
at Bridgehead. The (CP)" will have throughput rates of up to
50 fest pey minute, will incorporate optical titiing, and will
germit production volume delivery of color dupticates sinil-
tanenus with delivery of corvelated black-and-white Films,

Figure 49 « Color Chemical Mix Boom

GAMBLT : A
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_ Figure 50 - Multi-Purpose Modular Procéssor {MP)2
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4. MANUAL TITLING

The color processors do not currently have an optical
titling capability. Therefore, color films are manuabiy titled
after processing using conventional pigment transfer technigues
on the Unimak Film Titier (Figure 525)

5.  VIDED COLOR ANALYZER (VCA)

The Video Color Analyzer (Figure 53) is used as an
aid to check the exposure and color balance when preparing color
internegatives. A color internegative is displayed on a screen
as it would appear under known reproduction conditions and the
effect of various exposure/color balance adjustments is assessed
without the need for extensive “proof” printing.

GAMBIT :
HEXAGON Handle via BYEMAR
e Contral System Only
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Figure 52 - Unimak Film Titler
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6. COLOR PRINTING

Two types of contact printers are used for color
printing. The Rainbow Printer (Figure 54) is an additive
color printer with red, green and blue Tight sources. In-
tensity and color balance is set manually on a part-by-part
basis. The five Rainbow Printers at Lincoln Plant are used
primarily to prepare the duplicate copies from Hexagon
Missions.

The Framingham Printer {Figure 55) is a subtractive
color printer with a white light source and color correction
filters. Exposure is computer-controlled on a frame-by-frame
or intra-frame basis using commands determined by off-line
densitometric measurements of the original color film. The
two Framingham Printers are used primarily for duplicating
Gambit Missions.

FOP—5ECREY HEXAGON Handle via BYEMAN
— Control System Only
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Figure 54 ~ Rainbow Printer

Figure 55 - Framingham Printer

GAMBLT :
HEYAGON Handle via BYEH*R
W —— Cantm! systom E}ﬁly

-5%w

Approved for Release: 2025/06/16 C05139196



C05139196 Approved for Release: 283349?/16 C05139196

FOP-SECREY HEXAGON g1 r 008R-GH-04259~1-75-

7.  COLDR ENLARGING CAPABILITY

Erndlargements are fregusntly requested by customers to
augment the high volume contact reproductions. This is more
common with color materials than with black-and-white, The
Pocatello Color Enlarger {POCE] (Figure 56) is used to prepare
high guality color eniargements &t 5« or 10x magnification on
roll film or paper to facilitate processing.

The Beacon Precision Enlarger (BPE) (Figure 57} is
uysed to prepare color or black-and-white enlargements on paper
or film, at magnifications up to 153x and in sizes up to 30x40
inches. These are handled in sheet form and processed on the
Automat Processor {Figure 58) or in a sink line of trays.

Figure 58 - Pocatello Color Enlarger (POUE]

GAMBIT ‘
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- Figure 58 - Automat Processor
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SECTION 1V e

PRODUCTION CAPABILITIES

The processing and reproduction facility 1s currently equipped
and staffed to support the following Satellite Recovery Vehicle payloads.

Mission SRV/Yr,
Hexagon B
Hexagon 5/7 2 B
Gambit 4

SRV film loads usually include a mix of acquisition films. Typical
Vinear footage breakdown for each satellite system SRY are as follows:

Acquisition Film Hexagon Hexagon §/7 Gambit

BaN 54,000 5,000 3,500
B&W (experimental) - 200 1,400

Color (conventional}] 2,000 -

300

Color {Infrared) 1,000 -

After processing, the Hexagon and Gambit acgquisition films are re- -
ordered by Geographic Area of the world (Figure 59) to facilitate a =
match of customer interest with the quantity of duplicate copies produced,.

Reproduction of duplicate requirements is structured to provide copies
prioritized by customer. e

Table I shows a breakdown of typical reproduction requirements by
program and priority, listing typical quantities of duplicate film and
cans shipped.

. GAMBIT : -
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SECTION V

MAJOR ITEMS OF EQUIPMENT

This section describes the major items of equipment used in the
Bridgehead Processing Facility:

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

62
63
6
65
66

67
68
69
70
7
72
73
74
75
76
7
8
79
80
81
82
83
84
85

Yardleigh Film Processor

Viscous Dalton Film Processor
Grafton Film Processor

Multi-Purpose Modular Processor (MPz)
Dundee Processor -

Color Automat

Rainbow Continuous Printer

Beacon Precision Enlarger {BPE)
Cayuga Continuous Printer

Framingham Continuous Color Printer
Redondo Niagara Printer

Kingston Continuous Printer
Continuous Rawstock Flasher
Automatic Continuous Identification Printer
Pocatello Color Enlarger (POCE)

Video Color Analyzer, Model 111
Presplice Complex

G Area Breakdown

Camden Inspection Table

Editing Table 30-Inch

Webster Film Cleaner

Unimak Film Titler

Intensity Scale Sensitometer, Type 1-B
Title Remover Assembly

. GAMBIT :
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- Figure 59 - Geographic Area Breakdown.

o TABLE 1
TYPICAL REPRODUCTION REQUIREMENTS PER SRV

fumber of Shipping Footage

Mission Priority Customers B&Y Color Cans/Spools
B Hexagon 1 1 375,000 10,000 1,400
2 4 520,000 15,000 2,000
_ 3 18 500,000 10,000 2,300
*4 - 4 30,000 - 100
Gambit 1 1 50,000 2,500 510
- 2 3 65,000 6,000 750
3 18 100,000 8,000 985
4 4 35,000 5,000 430

b

Hexagon S/T 6 63,000 - . 265 -

*B&W from Color Only

HEXAGON ‘ Handie via BYEMAN
. JOR-SEERET Y Control System Only
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Table 11 shows personnel requirements per trick for both the

Hexagon and Gambit systems. The Hexagon Stellar/Terrain is accomplished
on a straight time basis without interference of higher priority work.

TABLE 11

PERSONNEL REQUIREMENTS
{per 12 hr. trick)

Operations Hexagon Gambit
B&W Production 54 48
B&W Quality Control 12 9
Support (Logistics,
Maint. etc.,) 35 35
Color Production 29 29

Figures 60 and 61 show production times required and the number
of hours after receipt of the SRV which different priorities and type
of material will be ready for pickup. The term "Hot Ops" is used for
specific imagery required to satisfy a critical need that is expedited
for earliest possible delivery.

GAMBIT -
—'FQ-F—S-E-G'R-E-T—HEXAGON Handle via BYEMAN
——— fontrol System Only
58w
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YARDLEIGH
F{lm Processor
Model 11
Mo, 147-001

ig & vigcous black-and-
white processor dedicated
e the processing of orig-
agl negetive acguisition
fAdm, It will handle cone
Himious rolls of any length
Prom TOmm to 9.5 inches
ide, Electronie and visual
monitoping provide close
coptrol over criticel de-
velopment criteria. Its
maximam speed is 35 feet
par minube.

Flgure 82

Viscous DALTON
Film Processor
No. 141-007

is used to process duplices
ting film at speeds up %o
100 feet per minute. Yiseosus
development makes possinle
gsensitometric effeste zot
readily obtalneble by othar
processing methods.

Figure 63
GAMBI
WﬂéﬁﬁgN Handle via BYEMAN
T Control System Only
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JOP-SECREF-EXAGON BiF-QuBs-tl-nain. 1.

GRAFTON
Film Progessor

ts 8 color Dydreiia suae
will bendle Both seondie
sition and duplicéting
ilme In contdwucus Deneths
from Tome to 9.9 Tnches
wide. While prdimbrily for
revgraal Ples, 4% dap e
medilied Lo bandle negntive
eolor Tilme, 1% fan fleh
the edge of roversal 01 os
Lo remove dye Tor subse-oent
titling. Iie mezimaw outout

a T-1/2 Test pev mimite

Bty

Figure 64

Mutti-Purgose Modular
Processor {MPE}
Mo, 148-001

e Bn pyperinmentsl color
proressoer that can also be
geed for produstion of
both gegulsition asd
Slesting fllnk fn o
ayy lengih from YO
o, 8" i, It is umed
mwhly Tor reversal ool
Tihme, but o8 be
sopverhed
gtive polir:
ilbed for sdus
mk i apeed for sulor 3
T«L/F feet per nlpute.

Figure 65

GAMELT
m_s.g.eaﬁ-ﬁ%\@% Handie wie BYEMIN

m—— Contryl Syster Ouly
g
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BUNDEE Processor
Model 11

is B godnder Tilm processor
uged 1o test and evaluate
various techniques Tor
Tigoous, corbinatlon spray-
vigeons, and deep-tank
progerees for black-snd-
white Filgs., Processlog times
and temperstures can be varied
dipsy & Wide renge wilth precise
téntrol over both.

Flguré b

Color AlTOMAT
Processor

18 used in support of eps
largers and other photos
graphie activities to bwocess
black-and-white nsesibves “and
sositives., 1% will hanide
reversal oy negeblve Yolor,
ioterpegatives ard dvaiee
parencies. It w1l Gdvisgiie.
date & 30" z " singe

shest or up o W87 &
sheets Lo oupe beteh, Ib will
brocess paper,. ag well A8
Pilm, dn both solor sng
black-and-white,

Figure &7
GAMBIT
—Ferp—S e pps-HELAGON Hangle viz BYFEMAN
— fomtrol Bystem Only

-t
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RALELY
Continuous Didatay
Ne. 2.0

& & drumtype, contasd
LRET whiieh seneed e
varaphiic fseses 0
Jndary lanath s oot
cabing 9 by o
speed OF 100 fae pﬁﬁu
uute. Designed nrimsriie
pille reverssl salop #2
L Printer e uaea e o
Punetion wilh i1 senees
unit owhich regdlates tha
ight dntencilion nf ehens
akald lampe. '

Figure 68

BEACON Precision
Enlarger
No. 023001

ke onlargements Trom
tresselectsd sreas oF
Héris i Filem, with
Tieid
11y
cation
enlon
black
menEE ohn
duplicati

up bo bo”
areas 09
cogrdinnge
inoany 1
slandard vl
o mos? oy
?16" ﬁlﬁﬂﬁ'

Flogure 68

GAMBLT
_pg.p_s.;.gg.i_‘;_iiﬁm{}{}?l Handle win BYEMAR
—_— fonteol Sestenm Only

i
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CAYUGA
Continuous Printer
Mo, 0%7-001

iz a black & white conlact
pripter with Intraframe aubos
matic exposure conbtrol bhat
aiiminetes the need for
printing-condition analysi
of the primtmeaster prior to
printing. It is capsble of
gubcmatically scanning the
printusster and feeding ob-
tained sean dats through its
owr computer which modulabes
printing lamp intensity o
produce s relatively sven
priot density on the

duplils

Figure 70

FRAMINGHAM Continuous
Color Printer
Ho, 050-007

iz B copblpuous-procranable
frame-by-{rame 4 Ly Gt
trolled color prdater cupab e
of printing at 50 Jsel ded
wirmbe, with ap Iatsreirane
density response trara i

of approxin
The programmah
frame density control veipe
is approximately 1.0 jog sde
posure, with a meanuslly don-
trolled roll-bperall
balanve range for each pris
mary color. Boll PMism in
standard widths bebwsen
TOms and 9.% igches can e
pripted on this machige,

Figure 71

GAMBIT
—Lop Sreney HEYAGDN Handie via DYEMAR
e tontrol System Only

we B
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REDONDO NIAGARA
Printer
Mo, O0E-800

is & second-gensration
contiguous, diun-type
contact printer thet is
used to duplicate precise
copies of black-and-wiite
negative or positive film.
A&t sypeeds Trom 3 to 100
feet per minube and with 8
W0-watt lamp, it will
print a wide range of
print-master densities., By
rewinding the print master,
maltiple coples can be
printed.

Figure 72

KINGSTON
Continuous Printer
No. 054-001

is used to coptact print photoe
grapaie Pillm over sn extra-l :
drum to obtdln minirmen distortion
and optimun guality. Film tvavel
from supsly to take-up during
prigting is 100 feseb per minute with
both print master and duplicating o
stock maintained at consgtant tensgion
through the entire printing rum.

GAMBIT dle vie BYEMAN B
- HEXA.GON Handle via
Figure 73 —FOrP—REERET gontro} System Oaty

G i
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Butomatic Continuous
Identification Printer
Na. 041-500

8 used to priet idenni-
Tying wissdop date op bhesl
anpd trailer jepptnas o
film Tor suvsequen: loene
Pificatidan. Lhara 1000

are phobograpnioal v v
earded Tron L thad
is activabsd

propessed

Approved for Release: 2025/06/16 C05139196
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Continuous
Rawstock Flasher
No. 153-001

ia used to flash a strand of
Film to oblain an even density
goross the web and from one

end to the other, Flashed Tilm
in uped Tor phyvsical qualigy
cerbification of fils processors
ang for scratceh tegting in
various items of £ilm handling
eguipment.,

Handie via HYEMAR
Control Systes Only
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POCATELLD
Color Enlarger {POCE)
No. 048-001

ig production-orlented Tor
making multiple copiles of
BL and 10¥ color enlarge-
menty., Input Tilm can be
any width Ifrom TOmm to
9.5 inches on MB 26565
spools up te 7=5/8 inches
Plangs diasmster. Color
balapce iz regulated by

a4 pontrol matrixy tities
ean be contact prioted on
the enlargement.

Figure 76 -
Modified
Yideo Color -

Analyzer, Model 111
Ho. 273-001 s

ig wped for continuous lenghbhs
of negative or positive asrial
color films, Trom TOmam bo 9,57
wide, to deternine color priobing
criteria Por colér prinders snd

enlargers,
Figure 77 B
GAMRBRIT ‘ o
FeP—SEeRer-HEXAGON Handle via BYEMAN
— Conctral System Only
B8~ s
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Figure 78

G-Ared
Bredkdown
Workplace

15 oused to edll, Tl e
flousus rolls of a0

master fron whils
duplicetes cop Be o0

Approved for Release: 2025/06/16 C05139196
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Presplice Coamplex

re used Tor downloading
goguisitdon Film Trop the
vehleke paylogd and for
pEaYindineg the web onto
apools in preparation Tor
procesging: During rewvind,
Film is memmlly and
slectreopnically mo
Por phyeival dams
mighl cause & pro
Auring processipg. Jemaged
gections can be remival
apd Tooges efds spliced to
form 5 copblpuous web.

£
i
4
@
b L

&

Figure 7o

Hasdls via BYEMAN
Gontrol System Orly
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CAMDEN
Inspection Table
Yarious Models

are used for ipspecting,
evaluating, viewing, and
editing large gquantities
of duplicate Film.
Different models have in-
Atvidual funetions surch as
splicing, dengitometry,
st obher festures.

Figure 80

Editing Table,
30~Inch
Ro. 222-007

iz ugsd for viewing, ip~
specting, evalvating, and
editing botn originsl neg-
gtive dand contact priated
duplicvates in roll form.
Maral rewindz provide close
control over Film Sransport
Yo preclude physical cemage
Yo waluable sog Phitm Tiim,
Pilm widths from Thme 4o .5
inches can be handied on

ME PRSES serial fllnm spools
up bo 103727 flar dtameter.

Figure 81

GAMBIT s
Handie via BYEMAN

“FOP-SECRET LGN
sm— fontrol System Oniy
-70-
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WEBSTER
Film Cleaner
Ho, 511-001

anfely cleans non-adhesive
dirt from the base and
emulaion surfaces of all
gerial roll films, and
neubralizes static alec-
trie charges, therehy re-
ducing further dust or
lint sttraction.

Figurs §82

UHIMAK
Film Titler
Ho, 309-001

is psed to zpply ldentiflying

inTormation o the border
and/or dpberframe spaces of
procesged serlial filums. It

tisles negative or duplicating

Fidms dncluding wlire~thin
nase, in stendard widths
Frow TOma 50 9.5 loches and
anoeptE i vttt HCH L
1O=1/0 Arches Alsmeter.
Titles generally consist of
a Tixed Tisld of alpbams
dmta plus an automabic
saovenced Trame tnanber .
Machine-resdabls binary-
voded Trame punbers cén be
it led.

5 up to

Figure 83

GAMBLT
Hardle viz BYEMAN

~FOPSEEREFHEXAGON
[—— Control System Only

wF ]
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INTENSITY SCALE
SENSITOMETER
Type 1-B, HModel ¥
Ng. 824-001

is used o make precise ay-
posures through either a
stendard stepped density
tablet or A coobinois
density wedge onto various
types of light-sensitive
film emulsions. The re—
sulting sessibometric strips
are aged lor prlmary sern-
gltogetric tests 07 black-
dnd-white or color esulgion
characterigtics, or Tor
sensitopelric control of
photopraphlic processing
eaulpment.

Figure g4

TITLE Remover
Assembly
Ho. B13-001

la used to remove unsabe
fatarsory title

has besn photographioally
expoged, or mechanically
mpplied, aleng the [ln edge.
Umee v Litie has been resoved,
the same ared can be Pedibled
by pechenical methods.

Figure B85

LAMBIT
WH EXAGON pandle via BYEMAN
e lontrol System Only

Approved for Release: 2025/06/16 C05139196



»C05139196

e
-

Approved for Release: 2025/06/16 C05139196



