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INTRODUCTION 

EKC - B:Ril)Gl:HEM 

PROGRAM RESPOMSIBlllTlES 

. Devel op and operate the primary NRP ~Fi1m Processing and 
. Reproduction Center. 

Equip. instal 1 and assist-operate NRP ~Fie1d Film Processing 
arid ·Reproduction .facilities. 

. Provide technical and logistic photographic .sup.port to all NRP 
~program elements. 

Conduct•~ R&D program. under a CCB. to: 

- Improve the practices. techniques~ processes, a,nd 
equipments concerned with exposure analysis and 
prediction; and the processi nth reproduction, 
evaluatton and analysis of photographic imagery. 

Establish and maintain NRP ~sensitometric reference standards. 

PROGRAM OPERATION 

.• l.lrider the ad111ird stra tive. contractual and security aegis of C!A-'OS.P. 

• Under the budgetary and operationa 1 control of ONRO M. 
Performs the fol 1 owing mission-re lated tasks: 

.. Receives a!'l(! downloads all space mission film recovery 
hardware. 

- Chemically processes a11 missipn original B&W and Color 
photographic acquisition films. 

- Edits. composites. and tit1es augmented data on such films. 

Performs image and exposure analysis~ and 

- Performs image reproduction services~ delivering ftnished 
photogra.phic duplicate copies (int1ud1ng special enlarge­
ments] in accordance with the quantity, qua 1 ity .and ttme-
1 ine requirements of the COMIREX. 
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. Coordinates the development of 

- Specifications for and methodology of manufacturing 
test and flight film supply loads for all NRP~ 
progra~s; maintains orderly manufacturing and logistics 
flow to depots and satellite load requirements, 

. Operate~ a film ivaluation ~nd lest Laboratory (FEAT), 
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SECTION I 

FACILITIES 

The Bridgehead Pft:icessing Facility is lo(:ated in Rochester, New York 
at the Hawkeye Plant of U1e Eastr11<ln Kodak Co, , Kodak Apparatus Division. 
(Figures l & 2}. 

The Facility houses the processing and reproduction operation as wen 
as the R&O and erigi neering functions. 

Bridgehead currently consists of: 

1st Floor - Bldgs. 3-7-12-13 (Figure 3) 
2nd Floor - Bldgs. 1-2-l'-rn-11 ... 12 (Figure 4) 
3rd Floor - Bldgs, lc.2-3-6~10-ll (f"~gure 5) 
4th Floor - 81~gs. l-2"3-6-10-11 (F1gure 6} 
5th Floor - Hldgs. l-6-10-11 (figurf.! 1) 

The facility is protected by a Security Perimeter with acces.s only 
through a Guard Post on the 4th Floor of Bldg. 6. Movement within the 
facility is hanc!led by 3 stah'tower.s and 3 elevators which are secut'ed 
at the perimeter boundaries. 

The floor plans (figure 3-7) show the locations of the major items 
of equipment and work areas assigned to the processing and reproduction 
operations. 

In addition, .i:t smr111 portion (approx, 9000 sq. ft.) of the Lincoln 
Plant Facility, located approximately 4 miles S.W. of Bridgehead, is 
used for Co1Qr Processing. It is expected this portion will be moved 
to Bridgehead during FY-16. 
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Figure l - Hawkeye Plant 

12A 

~ -----------

7 

5 

10 

Fiqure 2 

hstm1111 hdak (O■PIII)' 

Kodak h parotus DI vis Ion 

11 

6 

GAMBIT 
'fOP SECRET l~ON 

-7-

Approved for Release: 2025/07/25 C05128212 

BIF-008B-Gll-04259-1-75-

Handle 11111 BYEMiUI 
Control Syste111 On I y 



C05128212 
Approved for Release: 2025/07/25 C05128212 

GAMBIT 
I OP SECAIT ~GON 

)St FlOH 

Fiqure 3 

GAMBIT 
f8P SECRET HEXAGON 

-8-

Approved for Release: 2025/07/25 C05128212 

BIF-008B-GH-04259-T-75-

H111cllt!: Yil 8YEMAM 
Cont ro 1 System On 1 :, 



C05128212 

Dalton 
Processor 
Support 
Equip. 

Silver 
Recovery 

Approved for Release: 2025/07/25 C05128212 

GAMBIT 

IOP S!CR!T ~GON 81F-008B-GH-04259-I-75-

~---

I 

~ O O 0 

0 0 0 

j 

I 

BLOG 12 

0 0 0 0 

" 

" 
" 

::: 
,!,I 
0 
..I 
II 

2d Fl00I 

fiqure 4 

GAMBIT 
TOfl SECfUiT ~~ON 

.9 .. 

Approved for Release: 2025/07/25 C05128212 

utomat Pro~essor 

Haridlt via BYEMAH 
Control System Ord y 



C05128212 

DaJton 

Approved for Release: 2025/07/25 C05128212 

GAMBIT 

TOI' Sl!Cltl!T l~GON 

ILDG IZ 

Jt~ FLOOII 

Fiuure !:t 

GAMBIT 
TOP SECRET H~ON 

-10-
Approved for Release: 2025/07/25 C05128212 

81 F-008B-G1Hl4259- T 75• 

Handle via BYEMAN 
control Syster, Only 



C05128212 

ID 

Quality 
Control 
Area 

Equip. 

Dundee ___ _ 
Processor 

Approved for Release: 2025/07/25 CO~~il~· 

teP SECRET ~GON 

0 0 0 0 0 

,0- - , 0 0 

FeaL Lab. 

Fiqure 6 

GAMBIT 
TOP' SECRET •~!:!~mN 

.. 1 1 .. 

Approved for Release: 2025/07/25 C05128212 

81F-008B-GH-042S9-I-75-

ll•ndle 'Ilia BYEMAN 
Control Sytte111 On I y 



C05128212 

Chemical 
mx 

Yardleish 

Approved for Release: 2025/07/25 C05128212 

GAMBIT 

TOP SECRl!!T ~GON 8 I F-008B-Gll-04259- I - 75-

~---
BLOG 12 

5t~ FLOOI 

Fiqure 7 

GAMBIT 
T8P 51!CIU!T W~ON 

.. 12 .. 
Approved for Release: 2025/07/25 C05128212 

Handla via BYEMAN 
Con tl'OI System 011 I y 



C05128212 
Approved for Release: 2025/07/25 C05128212 

GAMBIT 

TOP SECRET ~GON 

SECTION II 

MISSION PREPARATION 

BIF-OO8B-GH-042S9-I-75-

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

l, 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 
and stored in sufficient quantity for all the production operations re­
quired 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. long 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. Each 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. 
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A typical Hexagon mission requires 34,000 lbs. of powder chemicals 
and a typical Gambit mission requires 17,000 lbs. of powder chemicals. 
The liquid and viscous processing solutions are mixed in the Chemical 
Mix Room (Figure 8) from which they are piped to the various processors 
in Bridgehead. Chemistry is mixed in sufficient quantity to fill all 
storage tanks before the mission arrives and as the solutions are ex­
pended during Production operations, additional mixes are made. 

All processing solutions are certified for use before being com­
mitted to a processor. This certification includes laboratory chemical 
analysis (Figure 9) and photographic performance analysis performed on 
simulation sensitometric test processors, such as the Dundee (Figure 10}. 

Figure 8 - Che~ical Mix Room 
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Figure 10 - Dundee Processor 
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There are two 111ain types of photographic quality control materials required for mission 
operations: 

Seosit0111etric Control 

Sensitometric step wedges or strips are the basic tool for controlling the photographic 
response of printers and processors. These std.ps are exposed on the lB Sensito11eter (Figure 11) 
a precision instrument with rigidly controlled exposure conditions to insure that all strips 
on a given film type are identical. Before a missjon arrives, an adequate supply of sens.!­
tometric strips is prepared and stored in a freezer to guarantee the stability of the latent 
images. During the mission these strips are processed at specified intervals and compared 
to establish standards to maintain process control. Pre-processed strips are printed onto 
duplicate film, also at specified iatervals, and then processed and compared to appropriate 
standards. ill sensitometric strips are read on a Densitometer (Figure 12) and the data is 
plotted to obtain the character is tic or H&D curve that is compared to the standard. 

Ph sical lit Control 

Uniformly exposed or "flashed" f i b1 is use<l to assure that the physical qua 1 i ty of the 
film from a processor is as high as possible. Prior to mission arrival, long lengths of 
raw film stock are given unifoni exposure on the Rawstock Flasher (Figure 13), Exposure 
conditions for the flasher are selected so that the return density of the processed film 
will be the optimum to reveal even the 1110Bt subtle processing defect. Flash material is 
processed immediately before and after the original camera films and at the spec.iffed in­
tervals with sensitometric strips ou the duplicate processors. 

F:l,gui:e 11 - lB Sensitometer 
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Figure 13 - Rawstock Flasher 

GAMl:ll'.r 

TCP SECHT H~ON 

~ 17 ~ 

Approved for Release: 2025/07/25 C05128212 

8 I F-008B-G!HH 259- J - 7 5-

Handle viii BYE.MAH 
~11tml Sy1te111 Oril ~' 



C05128212 
Approved for Release: 2025/07/25 C05128212.T 

ul"\.l•~ol 

IOP 5!CRET HEXAGON BIF-008B-GH-04259-I-75-

MISSION DATA 

As a typical mtssion is flying, data that is needed al certain 1:1tagei; of Lhe 
Production operation are received via the data link. This dHta is then processed on 
the Univac 9300 Computer (Figure 14} to provide the inputs that are needed for various 
operations. Included in these inputs are frame number. length and classification in­
formation for the Optical Titling System. Geographic Area Breakdown lntomation for the 
origioal negative breakdown and compositing operations, and customer distribution requi.re­
men ts for dup U ca te copies. 

Some of this data is used to make the identification fr iskets for the original 
negative film after processing. These "idents" are generated on the Ident Printer 
(Figure 15) by exposing onto raw film all the identification required for each roll of 
J:llm, i.e.• mission number, camera• u.ate, aecur ity classlficaliou, Geographic Area, etc. 
This film ls then processed and cut into the proper lengths to be spliced on the i.nrl i-
11idu;,il rolls tlur:ing the original negative breakdown operation. 

PREVENTIVE MAINTENANCE AND CERTIFICATION OF HARDWARE 

Prior to the arrival of each mission, preventive maintenance/certification work 
is perforraed on the various pieces of equipment used by Production, ThiR maintenance 
activity helps to assure high quality output fro111 the equipment, avoid hardware faHures 
that 11ay jeopardize the customer's filra or delay shipments and increase the useful life 
of the equipment. The Bridgehead facility includes a well-equipped Haintenam::e Shop 
(Figure 16) staffed by technicians skilled in the maintenance of ground-handling equip-
ment for aerial photography. • 

Figure 14 - Univac 9300 Computer 
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Figure 15 - Ident Printer 

Figure 16 .., Maintenance Sflop 
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SECTION III 

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 lit describes in chrono­
logical order the major operations of these processing cycles. 
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2 . RECH ?T OF MISSION 

The film payload, in the Satellite Recovery Vehicle (SRV); 
arrives at a Jpca1 airport on a USAF C¢urier Aircraft (Figure 19) 
and is transported via truck to the BrMgeMad Processfo9 Facility, 

Upon receipt, the SRV (Figures 20 and 21), is removed 
from its Shipping conta1ner. weighed and placed in a special 
holding frame which aligns the SRV with the Presplice Complex. 

Figure 19 

Shi pp i ng Container • in Aircraft 
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Figure 20 - Hexagon SRV 

figure 21 • Gambit SRV 
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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 controlled tension and onto a take-up spool 
dolly which will later 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 light-tight cover is placed over the take-up spool dolly and 
it is moved to a processor room. 
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Figure 24 - Yardleigh Processor 

Figure 25 - Yardleigh Monitor Area 

GAMBIT 

TOP SECRET ~ON 
-27-

Handle via BYEMAN 
Control System 0"1y 

Approved for Release: 2025/07/25 C05128212 



C05128212 

5. OPTICAL TITLING 

Approved for Release: 2025/07/25 C05128212 
GAMBIT 

TOP SCERET HEXAGON 8 I F-008 8-Gi 1-042;,9- I - 7 ;;;-

Titles, consisting of mission and frame number. date of photography, 
security classification, and other information. are exposed on the film optically 
during the processing operation. The developer action proceeds to the point where 
camera-exposed fram.euiark.s can be detected to provide image location informatton. 
Iancdintely follolifing framemark detection, the optical titling system exposes 
single- or double-row man-readable characters and machine-readable binary code 
along the edge of the film (Figure 26). The developer action continues to process 
these characters to a legible and reproducible density (Figure 27). 

Titling is controlled by a computer (Figure 28) that has previously 
received a film format and title information "roadmap" that is prepared from 
information received via the data link (see page 18). Inputs are provided to 
conti.nuously check f-ilm format and location against this data. to inhibit titling 
if a camera or format error exists, and to restart titling when synchronization 
is re-established. Software has been designed to acco111Dodate a variety of possible 
ca.mera anomalies. 

The title exposing devices utilize fiber optics to achi&ve th& small 
size required 41=1 a source and permit mounting of the actual exposing devices 
outside of the processor frame. The exposing heads are mounted on a carriage 
which tracks the film edge to insure proper title positioning in the available 
edge space. Progranrma.ble logic and footage am.I fra.m.ema.rk detectors provide 
output COlll'llands to the titling exposure devices. 

Figure 26 - Optical T:l.t:1:Lns Statton 
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Figure 22 - Hexagon SRV Interfaced with Presplice 
Complex 

Figure 23 - Gambit SRV Interfaced with Presplice 
Complex 
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4. ORIGINAL NEGATIVE PROCESSIM; 

There are two Yardleigh Processors (Figure 24) at Bridgehead 
for the continuous processing of ori!]inal negatives of any length. 
They may be operated sirrulataneously 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
tioned 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. Previous "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 layer development. 

2. Fix 

3. Dye Removal 

4. iesh 

5. Photoflo 

6. Dry 

The viscous developer is extruded onto the emulsion side of 
the film through a coating hopper and provides a dual ga!lflla sensitometry. 

During the processing operation, which may last for 24 hours. 
critical machine parameters such as temperatures• solution pressures 
and transport speed are monitored by a computerized system (Figure 25) 
to assure stable photographic control throughout the processing run. 
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Figure 27 - Optical Titling Schematic 

Figure 28 ~ Optical Titling Computer Station 
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Each camera roll is fed into the processor as a continuous length of 
film. but at regular intervals a cut is made between t:vo frames at the processor 
take-up and a "lab-cut" enters the reproduction cycle. The lab-cut is quickly 
given a Preliminary Evaluation (Figure 29) to check for possible proc~ssor-induced 
anonalics that would dictate im11ediate corrective action. During this evaluation 
temporary identification leader and trailer are spliced to each end of the roll to 
facilitate handling and to protect: the original negative from damage. The accuracy 
of the optical titling is now checked and if corrections or additional manual 
titling are required, it is noted for subsequent action. 

7. TITLE CORRECTION/ADDTTION 

Since an optical title is a photographic image, provis1on for the correc­
tion of erroneous titling requires unique procedures. The technique that is used, 
if necessary, involves subjecting the emulsion to an air-carried abrasive material. 
The erroneous portion of a title is positioned over an aperture and the nozzle­
directed a1rbr1ulive removes that portion of emulsion and title exposed in the aper­
ture (Figure 30), Then the correct title is applied via the conventional pigment 
transfer method using a Unimak Titler. 

In the case where syncbron1zation is lost in the optical titling system 
because of form.at error a or other u.al function, optical titling ia inhibited and 
portions of the record come from the processor untitled. In this case, the 
proper title is determined and added using the Uni.mak Titler (Figure 31). 

Fj,gure 29 - Pralimi,nary Evaluat:lon 
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Figure 30 - Title Remover 

F1gure 31 - Unimak. T1t1er 

GAMIHT 
TOP &EEIU lfl:XAGON 

-31- -

roved for Release: 2025/07/25 C05128212 

Kindle vi I BYEMAN 
D>ntn,I Sr1tet11 On 1 )' 



C05128212 
Approved for Release: 2025/07/25 C05128212 

GAMBIT 
TO, SECAU ~GON 81 F-008B-GH-04259-I-75-

8. ORIGINAL NEGATIVE BREAKDOWN/COMPOSITING - HEXAGON 

After the original negative has been evaluated and titling 
is complete and correct, the Hexagon negatives are cut {Figure 32) 
or nbroken dmm" into sections according to the Geographic Area photo­
graphed. Currently. the world is divided into 24 separate "areas" 
(see page 57). These pieces of imagery range from a few feet in 
length to over a thousand. Identification leader and trailer are 
spliced to each section of imagery. Subsequently these sections are 
reassembled or "composited" by geographic area into rolls approximately 
450 ft. long. 

9. OOIGINAL NEGATIVE BREAKD0WN/CCJ1P0SITING - 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. Because Gambit 
is a spotting syste111 with a fairly short (5500 ft, per SRV) original 
record as compared to the Hexagon search system that returns 55,000 
feet per SRV, the average piece of imagery leaving a geographic area 
is several inches long vice 100 ft. long. For this reason special 
equipment (Figure 33) is used to ultrasonically weld the sections 
of imagery to each other to form 150 ft, rolls that are.physically 
near perfect and include a minimum of special inserted identification 
footage. 
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Figure 32 - Breakdown/Compositinq Area 

Figure 33 .. aa.mb1t Qeogroph1c:: Area. Breakdown Workplace 
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After breakdown/compositing. each roll of original negative is run 
through the Webster Film Cleaner (Figure 34), to remove any foreign particles 
that may be on the film as a result of previous operations• and then taken to 
the Printing Area. Since density and contrast ~ariations are experienced from 
part-to-part of the original negative. density and/or contrast optimization is 
accomplished during the printing operation. Both Cayuga and Redondo Printers 
are utilized to expose contact duplicate positives and negative from satellite 
mission films. 

The Cayuga (Figure 35) is a computer-controlled scanning printer 
which scans the original negative inrnediately before printing and based on 
the densities encountered provides closed-loop feedback to control the exposing 
lamp intensity as required throughout each printing part. Corrected densities 
within the usable range are thus achieved on the duplicate copies. All Gambit 
Mission duplicates are prepared using four Cayuga 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 each part on a Cayuga Printer. Hexagon Mission duplicates are pre­
pared using both Cayugas and Redondo Printers (Figure 36). 

Figure 34 Webster Film Cleaner 
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Figure 36 • Redondo Printing Room Under Safalight 
Conditions 
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The exposed film rolls from the printing area are processed 
on four Viscous Dalton Processors (Figure 37}. These processors each 
operate at 100 feet per minute and are set up to handle the various 
duplicating film types as required for each mission. The processing 
sequence is the same as on the Yardleigh Processors (see page 26) and 
all the critical parameters for each machine are monitored from a 
central console area (Figure 38). 

Once mission originals have been processed, composited. 
edited and certified for production, Bridgehead maintains a capability 
of producing up to approximately 400,000 linear feet of black and white 
duplicate film products per 24 hour day. This production can (and 
frequently does) involve prodLict mix of film sizes, quality, scale. 
etc. from a wide variety of sources. 
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Fiqure 37 - Viscous Dalton Processor 

F111ure 38 .. Dalton Monitoring Consoles 
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12. DUPLICATE COPY INSPECTION 

The processed rolls of duplicate copies from the Daltons 
are taken to the Inspection Area. If the roll contains the first 
copies printed from a particular segment of imagery, it is given 
a special First Copy Inspection (Figure 39) in addition to the nor-
mal physical quality check. This inspection includes verification 
that the printing parameters predicted for the part have provided 
optimum tone reproduction for the imagery. Once the printing para­
meters are established. all 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 copies receive 
a careful physical quality inspection and verification of photographic 
control (Figure 40). 
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Figure 39 - First Copy Inspection ftrea 

Figure 40 • Dupe Inspection Area 
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13. LABELING 

As the duplicate copies pass inspection, they are taken 
to the Labeling Statfon (Figure 41) where labels for the film 
spool and can are generated and a11plied. These labels contain 
information to identify the film that is on each spool. 

14. PRODUCTION STATUS MONITORING 

A Production Monitoring System (Figure 42) provides 
supervisors with periodic status reports on the progress of the 
reproduction operation toward satisfying the requirements speci­
fied by the EXSUBCOM. From this status information. estimates 
of shipment availability are provided to courier and customer 
organizations. 
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14. FINAL EVALUATlON 

When a l1 reproduction requirements have been satHfi ed, 
the ortginal negative receives a fina1 quality inspection to document 
its condition as it is shipped fro~i Brfdgehead. ThJs operatron rs 
ana1ogous to the Preliminary Evaluation immediately after processing 
(see page 30) . 

15. CUSTOMER Sl-!!PMl::NTS 

. Labeled cans tontaii-ring duplicate copies are packaged for 
shipment aecording to .priority and customer (Figures 43 and 44 l. 
For many customers the shipments are ldentified by group or component 
within their orgMiiatfon to facilitate distribution to the photo 
interpreters. The original i1egatives are shipped t<i NPIC for archival 
StQrage. Courier Aircraft transport all shipments from Rochester. 

GA.."'!:SIT 
iOP &EGRET HEXAGON 

-42-
Approved for Release: 2025/07/25 C05128212 

l111n~le 11i,t BVEMA!il 
Control Sy~teffl on 1 y 



C05128212 
Approved for Release: 2025/07/25 C05128212 

GAMBIT 

re, S!Clt!T ~GON SJ F-008B-GH-04259-I- 75-

Figure 43 - Product Packaging 

Figure 44 - Completed Shipment 
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All 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-silver 
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 appropriate biological 
decomposition by the activated sludge process. 
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Figure 45 - Silver Recovery System 

Figure 46 - Effluent Collection Tank 
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SECTION III-A 

PROCESSING AND REPRODUCTION CAPABILITY 

FOR COLOR ACQUISITION MATERIALS 

1. INTRODUCTION 

Both conventional color and false-color infrared films 
are normally present in at least 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 uipment throughput rates 
are miniscule compared to current black-and ite operations. This 
section 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 miles from 
Bridgehead (Figure 47). 

2. ORIGINAL CAMERA FILM PROCESSING 

The prime processor for reversal color original films 
and reversal duplicates 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. 
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Figure 47 - Lincoln Plant 

Figure 48 • Grafton Processor 
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The color processing and reproduction capability is 
currently undergoing revision as part of technical upgrade and 
consolidation into co-located Bridgehead facilities at Hawkeye 
(see page 6). A new Chemical Mix Room (Figure 49) has 
established and the Multi-Purpose Modular Processor (MP is 
on-line at Bridgehead. The (HP)2 (Figures 50 and 51) is used 
to process reversal infrared color acquisition films from 
~issions and supports extensive test work. Throughput rates 
are ccxnparable to the Grafton. A major new Color Produc.tion 
Processor {CP) 2 is curre2tly being designed for installation 
at Bridgehead. The (CP) will have throughput rates of up to 
50 feet per minute, will incorporate optical titling. and will 
permit production volume delivery of color duplicates simul­
taneous with delivery of correlated black-and-white films. 

figure 49 - Color Chemical Mix Room 
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Figure 50 - Multi Modular Processor 

figure 51 • (MP}.2 Mezzanine. 
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4. MANUAL TITLING 
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The color processors do not currently have an optical 
titling capability. Therefore, color films are manualiy titled 
after processing using conventional pigment transfer techniques 
on the Unimak Film Tit1er (Figure 52). 

5. VIDEO 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. 
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Figure 52 - Unimak Film Titler 

figure 53. Video Color Analyzer 
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6. COLOR PRINTING 
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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 light 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 co111nands determined by off-line 
densitometric measurements of the original color film. The 
two Framingham Printers are used primarily for duplicating 
Gambit Missions. 
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figure 55 - Framingham Printer 
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7. COLOR ENLARGING CAPABILITY 
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Enlargements are frequently 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 
hiqh quality color enlargements at Sx or lOx. magnification on 
roll film or paper to facilitate processing. 

The Beacon Precision Enlarger (BPE) (Figure 57) is 
used 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 fo~m and processed on the 
Automat Processor {Figure ~8) or in a sink line of trays. 

figure 56 - Poc11tello Color E.nlar9er (POCE} 
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Figure 57 - Beacon Precision Enlarger (BPEl 

Figure 58 - Automat Processor 
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SECTION IV 

PRODUCTION CAPABILITIES 

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

Mission 

Hexagon 
Hexagon S/T 
Gambit 

SRV/Yr. 

8 
2 
4 

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

Ac9uisition Film Hexagon !!exagon S/T Gambit 

B&W 54,000 5,000 3,500 
B&W (experimental) 200 1,400 
Color (conventional) 2,000 300 
Color (Infrared) l .OOO 

After processing, the Hexagon and Gambit acquisition 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. 

Table I shows a breakdown of typical reproduction requirements by 
program and priority. listing typical quantities of duplicate film and 
cans shipped. 
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Figut'e 61 
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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 62 - Yardleigh Film Processor 
Figure _..§1__ - Viscous Dalton Film Processor 

- Grafton Film Processor Figure 
Figure 
Figure 
Figure 
Figure 
Figure 

65 

66 
67 
68 
69 

- Multi-Purpose Modular Processor (MP2) 

- Dundee Processor 
- Color Automat 

Rainbow Continuous Printer 
- Beacon Precision Enlarger (BPE) 
- Cayuga Continuous Printer Figure 70 

Figure 71 
Figure _]1_ 

Figure 

- Framingham Continuous Color Printer 
Redondo Niagara Printer 

- Kingston Continuous Printer 
- Continuous Rawstock Flasher Figure 74 

Figure - Automatic Continuous Identification Printer 
Figure 76 
Figure 77 
Figure _BL_ 

Figure 
Figure 
Figure 

79 

80 
81 

Pocatello Color Enlarger (POCE) 
Video Color Analyzer, Model III 
Presplice Complex 
G Area Breakdown 

- Camden Inspection Table 
- Editing Table 30-lnch 

Figure 82 - Webster Film Cleaner 
Figure _fil_ - Unimak Film Titler 
Figure 84 - Intensity Scale Sensitometer, Type 1-B 
Figure 85 - Title Remover Assembly 
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Figure 59 - Geographic Area Breakdown. 

TABLE I 

TYPICAL REPRODUCTION REQUIREMENTS PER SRV 

Number of Shipping 
Priorit.}:'. Customers B&W 

1 l 375,000 
2 4 520,000 
3 18 500,000 

*4 4 30,000 

l l so.ooo 
2 3 65.000 
3 18 100,000 
4 4 35,000 

1 6 63,000 

*B&W from Color Only 
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Footage 
Color 

10,000 
15.000 
10,000 

2,500 
6,000 
8,000 
5,000 
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Table II 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 II 

PERSONNEL REQUIREMENTS 
(per 12 hr. trick) 

Oeerations 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 wi11 be ready for pickup. The tenn. "Hot Ops" is used for 
specific imagery required to satisfy a critical need that is expedited 
for earliest possible delivery. 
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YARDLEIGH 

Film Processor 
Model II 

No. 147-001 

iB a viscous black-and­
wbite processor dedicated 
to the processing of orig­
nal negative acq~isition 
film. It will handle con­
tinuous rolls of any length 
from 70mm to 9.5 inches 
wide. Electronic and visual 
monitoring provide close 
control over critical de­
velopment criteria. Its 
maximum speed is 35 feet 
per minute. 

I 
I 
I 
I 
I 
I 
I 
I Figure 62 

I 
I 

Viscous DALTON 
Film Processor 

No. 141-001 

I is used to process duplica­
ting film at speeds up to 
100 feet per minute. Viscous 

I developI!lent makes possible 
sensitouetric effects not 
readily obtai.nable by other 

1 processing methods. 

I 
I 
I 
I 
I 

Figure 63 
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Figure 64 

Multi-Purpose Modular 
2 Procesior {MP} 

No. 148-001 

t 6 nn experimental c,:, .. or 
p:rocessor th~l r:~n al:_-::• be 
used for J;roauc t. 1c:·, :-- ,_ 
both at:quisition a:·d :.u;:­
l.ica.ting films i11 ,,_: 1 •• s ,;:' 
any 1e□gth fr,::a:11 TC.r.;□. 1. 
9. 5" vide. 1 t i ,i u:·:.,,1 
!!!OS tly :f .:,i- l'·i:'·v•': rse. l l or 
films, bu1: -:ar, l:e ea,=>::.ly 
cornrerted pr:·· ·•,•;,i:, :·;!'.:'f-
ative co_L()l". It ::ll.;·; be :n,)d­

ified f'or f.,,;;_,t,~= :'1.':uU r,.;. I t,.1 

maximw:l. spee.i t""~r .:-r:·!t:r if! 
7-1/2 fee:. per 1~d.1~·i-::.::~. 

11 F-008B-GH-04259- I - 75-

GRAFTON 
film Processor 

i.i; a ,:olor processor that 
will handle both acqui­
sition and duplicating 
fLms in continuous lengtblil 
from 70l'lllll t.o 9.5 incbe!I 

I 
I 
I 
I 
I wide. Wh"i li~ priMrily for 

reversal films. it c 1:1n ·be 
:nodi!'ie(i l;o hanc11 e nep;ative 
c-~•1c.r films. Jt can flash I 
the E,,dge of revl't'::1al 'films 
Lo remuve dyEi for subs!'lquent. 
tiUi:·,g. It:, maximum. output ·1 
is 7-1/;? feet per minute. 

I 
I 
I 
I 

•1 I ;, 
i'ii 

I: 
111 

,, 

Figure 65 I 
GAMRl'I' 
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DUNDEE Processor 
Model II 

il!! a modular fi-1 rn prue essor 
used totes~ and evaluate 
various techniques for 
viscous, comb:i.natiun spr,.i.y­
viscous, and dee:r,-t!1nk 
processes for blac:<-and-
white films. Processing times 
and temperatures can be varied 
over a vide range w.Eh precise 
control over both. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Figure 66 

Color AUTOMAT 
Processor 

is used in support of en­
largers and other photo­
graphic activities to process 
black-and-white negatives and 
positives. It wi.:u. haud.le 
reversal or negat !··;e color, 
lnternegatives and tran.s­
:r,,a.renr:d es . It wil l ac C?OICl!!O-

da te a 30" x J,o" st 11,11e 
sheet or up +o 116 fl" x 10" 
sbeet s in one biita.~h. It will 
process pnJ11~r, i:i.s vel 1. as 
film, in bM,l: co1•:l!" A.nd 
bla.ck-arnl-1,h i te. 

Figure 67 
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BEACON Precision 
Enlarger 

No. 023-001 

ma.keB enlargementz •·r,~m 

pre-selec!.ed area~ " 
aerial roll film, 1,1·, th 
field diameters from 
3.7~ to. at lfi-
catio:·1s fr!:im .3.X tn 
color and 1 ~ 3X I 
black and ;;L .·;;~. 'fb1ru·i:,•·:­
ments: can ·1:.,,:- ,J1~i n~:.r:·'! vr, 
duplicati;;J' f i ·; m r F"+'·, r 
up t,o 40" !,(lu,=..ri'. S1:h.)<'ict. 
areas: cru, l:•~ g p.,; =:::i fi. (~d t,y 
cooraina:e 
in any fr::..r:.;~ '.l!, 

standard. w·i t •;r·.~ 
to 9. 511 in roL,,; 
·t. 6" diuet.er. 

.-:n 1,1 i 1.-'r.­
i.1.m of 
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Figure 68 

RAINBIII 
Continuous Pr1nt1r 

No. 032-0()1 

L a. drumtype, 
t,:·inl.ex- vhich 
•1,,·.-ltogra.pl1ic 
:., .. :.~c1odary length 
d: .. 11.:lieating film 
• --,r:, color print 
! -.,Ji speed of 100 
r Inute. Deaigned 
!.-... ndle reversal color 
•;,1e printer is used in 
._1,1r1ction wilb its control 
u~it which regulatee the 
He.ht intensil.it>s of t~• 
i.; e :!; ara:t e lan1p!i . 

Figure 69 
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CAYUGA 

Continuous Printer 
No. 057-001 

is a black & whi ,,e eontact 
printer with intra.frame auto­
matic expo::;urc coni,r,_;l that 
e 11rn i. ni,_-r,e~; t11e need fer 
pri nti. ng-eondi t.ion 
of the prior t.o 
printing. It is capable vf 
e.ut;cmatically scun~1ing Lt1e 
pr irrlma.:1t<·ir a.nd f'eeJ iw,; ob­
tai nt~d t~c~a:1 data. t:1!·c>ue:.h its 
own ,;:omputer which a.,JJu.:..aLes 
pr lri t. ir1r lamp in tensity to 
p:roauce a re 1 ati vely evf':!n 
p-!'int :lensity on Lh<2 
J.upl i ea·:,:. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Figure 70 

I 
I 
I 
I 
I 
I 
I 
I 
I 

FRAMINGH~ Continuous 
Color Printer 

No. 050-001 

i!!! e cont:.nuous progr8.lllll1able 
frame-by-f!'e.me density con­
trolled colo::- prirrter c.apable 
of pr:i.nting at 50 feet per 
minute, v.l.th l!l.1:, i:n!:r-fra:ne 
dens! ty response trans i. ti on 
of approxi.mat.e1y ,,ne ir.ch. 
The :prograrll!11abl"? frame-·oy­
frame denBi. ty control ranp;e 
is app!"oxim!ltely l. D lop: ex­
posure, ;.;H.h R. mAnt,1!1.lly con­
trol led rol1-b7-ro1l color 
balance rr2.r,ge .for eac·'.l pri­
mary color. R:> 11 fi. 1.m In 
standard vLitils b~-r:ween 
7011111: a.nd 9. 5 inches ca.n be 
printed on tr.i.s maehi:1e. 

Fi~ure 71 
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REDOHDO NIAGARA 

Printer 
Ho. 008-800 

is A seco11<l-g~nerRt. ion 
co:1tinuous, drum-type 
contact printer -;;hat ic 
used to ,iuplicate precise 
co;:iies or black-nnd-whi te 
ne~ative or positive film. 
At sneeds from 3 to 100 
feet per minute and wi til a 
400-watt lamp, it will 
:pri 01: a wide range of 
print-master densities. By 
rewinding the print master, 
multiple copies can be 
prin•s:,cd. 

I I : I II 111 111 ! 111111111111111 I I I I I I I I I I I I ' 11 ' 1111111111111111 ! 1111 I I ~ 
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KINGSTON 

Continuous Printer 
No. 054-001 

is used to contact print pto-~o­
graphic film over an ex l:ni.-:'..a.1·g,! 
drtL"'.l to obtain miIJimwn uis-.ortion 
and optimum q_uc1,l:i.ty. FilJlt Lnwel 
f'rot:'I sup:;ily to take-up during 
-;:>rin-::ing is 100 feet per miuul,~ wHb 
both print !llas-:.er and. a.upHcating 
stock. main::.ained at constant terisio:i 
through ·~he en-:.ire printing rum. 

Figure 73 
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Figure 74 

Aut0111atfc Continuous 
Identification Printer 

No. 041-500 

is used to pri ot ld.!!nt i­
~'ying mission de.ta <JD bead 
and t.railer lengthB of 
f'ilm f'or subsequent. iden­
tification. Cha.ra,~ters 
art! photograrhl cal ly re­
corded from 11 ma.t ri x that 
ls acti vat€d from t~omputcr 
processed .i :·1 p,.rt; dl!l. t.s .. 

Approved for Release: 2025/07/25 C05128212 
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Continuous 
Rawstock Flasher 

No. 153-001 

is used to fl.ash a strana cf 
film to obtain an even dE•ns i t.y 
across the web and from one 
end to the other. Hashed fLm 
is used for physical quality 
certification ot· film i;:rocess-::>rs 
and for scratch testinf in 
various items of' f.iJ_m hand1in,;; 
equipment. 

Fiyure 75 
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POCATELLO 
Color Enlarger (POCE) 

No. 048-001 

i::1 production-o.di:mLel! for 
ms.king raul tiple copiei; uf 
5X a.nj lOX color enlarge­
ment.a. InpU, ri1ru can be 
any vidth ~·rum 70mm to 
9- 5 inc:hes on MS ?6565 
spools up to 7-5/a inches 
fla.!1.ge dis.rr,eLer. Color 
ba.lanc:e is reg111atetl by 
a control 1i;atrix, t.illes 
cau be conta.ct printed. on 
-~h~ c:1largE::me11t. 

Figure 77 
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Figure 76 

Modif.ied 

Video Color 
Analyzer, Model III 

No. 273-001 

is ui::ed for continuous len[;tb; 
,:if IH:!El:l. Live ur po;:; i Li Vt:: aer iu.l 
;:olor :ilm!:!, frorn 70mm tu 9. 5" 
wide, to <let.ermine cclor p;dut.ing 
:.:riteria f'or ::olor printers o.ad 
enlarg_ers. 

GAMBIT 
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G-Area 
Breakdown 
Work.place 

Figure 78 

i!! used to edit, from con­
tinuous rolls of ar·,:mi.!iit, i.on 
fil11, coverage over -selei~ted 
gecgraphic areas a.:,d to 
compile the "take f,,r ea.1~h 
area into a compo6ite print 
mRster frox:i vt.ieh. '!\u]tiple 
nuplicates •~an be ,~O!'lt.a.ct 
printed. 

Presplice Complex 

is •J,aetl for Jc,vul oad i r,1• 
acquisition film fror., the 
vehicle payload and f(.,r 
rewinding tb.e w-eb onto 
spool.s in pre,)a.rati.::m for 
processing, Duri r1g revitu, 
film is manually an,:; .. 
electronically mor,i toced 
for physical da:nage tt·.at 
mighL cause a pr:;hlern 
dur i ag p roe es s i ,: g. ;:)amap:ed 
sec".:.ious can be re!'P :lva 1 
and _Loose <!nds spliced to 
forn1 a c ontinua:ms w•:::1:,. 

Htndle 1i1i1 8VEMA" 
eontrol Sy1te111 Only 
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CAMDEN 

Inspection Table 
Various Models 

are used for j ns pect. i ng, 
evaluating, vi.ev:!ng, 11vl 
edittn~ la;--g"" qwe.nti.ties 
of duplicate film. 
Dif'ferent mode1s have in­
,ii, vtdua 1 fun et. i:)n:'l su:::l: as 
spli.l"!ing, densitometry, 
anc. otl,e.~ fc-at urcs. 

Figure 80 

Editing Table, 

30-Inch 

Ho. 222-001 

is used for vie.ri: 1>t, iu­
specti n&!, eva 1t1atini:. and 
editinp; bot:1 orip;h;.o:i1 aep:­
ative and cont,!Wt pri11t.ed 
riuplicatl!!s in r,,11 form. 
Manual rewind~ provide close 
control over fi. lm t n=t:1sport 
to prec ludic phyi::i-~11 l damage 
to vall::ablf, r.~quL, :,ion film. 
Film widths fre,11 '{a)M to 9. 5 
inches can be hnndlcd on 
MS 265615 ll.i,1"1.H.1 fEnt spools 
up to 10- flan~r,e din.meter. 

Figure 
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UtHMAK 

Film Titler 

Ho. 309-001 

Figure 82 

is used ;;o apply idiH:llfying 
infor□ation .o the bQrder 
aoc./or interfra:ne space:; oi' 
processed aerial ::.'iJ..t[S. 1l 
ti-:;"'-es negative er .luplicating 
fill'l, inclu.ibg ul :,ra-thi n 
base, in star.de.rd widths 
from 70nm :o 9,';, inches and 
a.ccepts t-4S26;6'.;: spools up to 
10-1/2 ir,ches diamet,er. 
~it!es genera~ly consist of 
a fixed fie :c. of' a.I ph!!.tr.•?.l" ie 
data plus an auto:natical1y 
secue□c~d fra.r:1e rnmber 
Machine-rea.ia.":l.1 e binl:lry-
coded frane n'J.n:hers ean be 
titled. 

Blf-008B-GH-04259-T-75-

WEBSTER 
Film Cleaner 

No. 511-001 

R~lfely clera.ns non-adhesive 
dirt frr.•m the bnsc and 
er:tulsion surf,1c-es of al_ 
i:wr ial roll filmic , ur,d 
neutralizes static ~lec­
tric charpes, thereby :-e­
t:uc inr; further dust or 
li1: t a": tra(~ti ,:,r_. 

Figure 83 
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INTENSITY SCALE 

SENSITOMETER 

Type 1-8, Model V 
No. 824-001 

is used ;:,o ma.k.e precise ex­
posure::' l:hrm,.gh eJ. -;-,her 'l 

standard stepped density 
i;'l.blet or a cor.t'inu01.:.s 
dens:i. ty ved.ge <:m:.o various 
types of light-senr;it iv: 
film emul.siorrn. The re­
sulting i,ensiLcrntiL.rlc strip,1 
are used for pric:ary :,e'1-
sl Lomet.ric Lests o:: black­
a.nd-.rhit.e er eel or f:11nuls iutJ 
c:1ar11-::teris t.ics, 01· .:'or 
sens.i. l,,,ml:'! Lr ic ...:01, Lro::.. of 

proce~;s:.ng 
t!•.J.uipro.ent. 

Figure 84 

TITLE Remover 

Assembly 
fJo. 613-001 

iG used to remove wwut-
is factory ti'.. 1 e dH.t11 ttat. 
has been pho-:;ographically 
e:,xpu:::.ed, or mec hc1.nically 
;,.pp::..ie<l, along tl:e film edge. 
Ouce a Li 1,le has iJetH; removed, 
the same a:-ea. car: be ret.i t.led 
by 11echani,.:al methods. 

Figure 
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