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BRIDGEHEAD: Eastman Kodak Company’s Covert Photoreconnaissance Film Processing Program 

Victor Film Processor
The Victor Processor combined viscous development with conventional fixing, washing, and 

drying to process continuous lengths of either original negative or duplicate B&W films at speeds up 
to 100 ft./min. Engineers designed this machine to apply the most advanced techniques in B&W silver 
halide processing technologies to produce optimum quality output in high volume around-the-clock 
production operations. Approximately 39-ft. long, this processor weighed nearly 14,000 lbs. (without 
solutions) with a thread path of 430 feet. The engineers designed all wet sections for fabrication from 
stainless steel, for maximum corrosion resistance. In a significant departure from conventional spray or 
immersion development processes, the processor utilized developer in a viscous formulation similar 
to the Viscous Fultron. Technicians prepared viscous developer in a chemical mix room by combining 
a water-soluble polymer with a specially formulated photographic developer. In the processor, it was 
heated to a pre-determined temperature (usually 90 degrees), and a precision hopper evenly coated a 
thin layer (about .06-in. thick) on the emulsion side of the moving film web. Because the viscous coating 
had sufficient resistance to shear, it maintained a static layer of uniformly concentrated developer 
along the length and width of the film undergoing processing. After a preset length of time, the web 
moved through a squeegee station that uniformly removed and discarded the developer. It then 
passed immediately into an acidic stop bath solution to terminate any residual development. During 
its travel through the viscous developer cabinet, the film web was only supported on its base side 
(no contact on the emulsion side). Operators maintained the air in the thermally insulated developer 
cabinet at the temperature of the applied developer (to maintain a stable development process) and 
at a high level of relative humidity (to prevent evaporative cooling of the warm developer). Located 
behind the processor, the 
conditioning unit re-circulated 
air to the developer cabinet. 
Although Bridgehead used 
similar processors for processing 
ON films, the company built and 
sold only four Victor Processors.

 
 

Figure 38: Victor Film Processor. 
Ground Handling Equipment for 

Reconnaissance/Aerial Photography Fact 
Sheet, September 1976, produced by 

Bridgehead’s Special Programs unit.

 
 

Figure 39: Victor Film Processor Thread path. From archives of Bridgehead’s Special Program’s unit.
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vTitlers, Cleaners, and Lacquerers

Tacoma Continuous Film Titler
The Tacoma was a simplified optical titler designed for use on Kodak Versamat Processors 

and Fultron Film Processors in customer facilities. When installed on the feed ends of these 
processors, it used an LED array to expose sequence numbers, index marks, and desired titling 
data along one edge of the unprocessed aerial film web as it entered the processor. This technique 
eliminated post-processing titling operations, and the photographic title became an integral 
part of the processed imagery. The titler consisted of a control console, a feed adapter, and an 
interconnecting cable. The console provided a keyboard, an illuminated display, and controls 
for setting fixed title spacing. As such, the titles were not frame-oriented, but using knowledge 
of the camera’s frame exposure 
settings, technicians set title 
spacing to enable using at least 
one sequence number to identify 
each frame. This titler allowed 
the option of leaving the feed 
adapter in place for titling and 
non-titling processing.

 
Figure 40: Tacoma Continuous Film Titler. 

Image Management Fact Sheet, 1986, 
 produced by Bridgehead’s Special 

Programs unit. 

Delaware Portable Film Titler 
Aimed at supporting compact military photo labs, this compact titler used heat and pressure to 

transfer opaque pigment from a titling tape to the surface of processed film–either along the web 
or across it (between frames). Machine operators manually indexed film passing between rolls over 
an illuminated translucent platen at the titling station. When in position, the operator actuated the 
pneumatic titler head to initiate a title transfer. Information transfer included a four-digit incremental 
frame number and a fixed field of repeated information. The possibility existed to generate titles either 
by lead type (for long runs) or by an embossed expendable plate (for maximum flexibility in short 
runs). It required an adjunct device known as an Embosser/Leveler to produce embossed plates for 
titling. Ordinary lead type required a selection of lead type (various fonts, etc.), a type holder, tools, and 

miscellaneous hardware used in handling 
lead type. The Delaware included a 
sturdy carrying case for protection during 
transport and storage.
 
 
 
 
 
 
Figure 41: Delaware Portable Film Titler. Image 
Management Fact Sheet, 1986,  
produced by Bridgehead’s Special Programs unit. 
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Stickney Film Cleaner 
As its name suggests, the Stickney Cleaner used adhesive 

drums to remove surface and embedded particles from both 
sides of aerial roll films. Technicians wrapped the two disposable 
film-cleaning drums with eight layers of 9.7-in. wide single-sided 
adhesive tape. As the tackiness of an outer layer diminished, 
they removed it, leaving a fresh new surface available to 
continue the cleaning process. Static eliminators inhibited static 
build-up. On average, a single adhesive tape layer cleaned up to 
40,000 feet of processed film. A highly effective film cleaner, the 
Stickney produced a loud sound during its operation as the film 
and adhesive rolls separated during the cleaning process. The 
Webster Film Cleaner quickly replaced the Stickney.

 
Figrue 42: Stickney Film Cleaner.  

Image Management Fact Sheet, 1986,  
produced by Bridgehead’s Special Programs unit. 

Webster Film Cleaner 
Designed for clean room operation, the floor-standing 

Webster Film Cleaner was capable of cleaning films from 70mm 
to 9.5 inches in width. It utilized two webs of soft loosely woven 
fabric moving in light contact with both sides of the film web to 
pick up loose surface particles attracted to or adhering to rolls of 
processed B&W or color aerial films. The film roll moved through 
the cleaning station at 100 frames per minute (fpm) while the 
cleaning fabric moved in the opposite direction at 0.1 fpm. To 
contain the spread of particulates, workers isolated the cleaning 
chamber from room air by a rear-to-front laminar flow of filtered 
forced air. Static eliminators neutralized static build-up.

 
Figure 43: Webster Film Cleaner.  

Image Management Fact Sheet, 1986,  
produced by Bridgehead’s Special Programs unit.  

Lacquerers 
Before the advent of optical titling (titling data added by light exposure of frame information 

along the edge of the original negative film web before it was fully developed in the processor), 
technicians added frame data to the ON after processing in a separate mechanical titling step. Early 
efforts concentrated on adding the titling along the film edge adjacent to the frame undergoing 
the identification process. They accomplished this task by mounting rolls of the original negative 
on a titling machine and by manually indexing the untitled frame into position under a titling head. 
When properly indexed, a foot switch tripped by the operator caused the printer head to transfer 
titling data using heat and pressure. It transferred data from a fixed field and a sequenced frame 
number through a web carrying a titling pigment (Brownsville tape). This process transferred the 
titling data to the ON. Although engineering and operations expended significant effort to optimize 
the durability of the titled data while minimizing the extent of film embossing, it was vulnerable to 
flaking and degradation through handling.
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Protection of the titled data necessitated moving the titled film roll to an edge-lacquerer where 
the apparatus applied a continuous stripe of lacquer to the underside of the horizontal web as it 
moved at constant speed in contact with a lacquering wheel. Driven by the web, the ¾-in. wide x 4-in. 
diameter wheel picked up lacquer as it passed through a small reservoir beneath the wheel. It carried 
it up to the film away from the framed imagery but over the edge-titled data. Sufficiently volatile and 
thinly applied, the lacquer dried quickly, which allowed the expedient rolling up of the film shortly 
after the lacquering station. The “lacquered roll” of original negative film was then ready for printing 
and production handling. A modified version of the Clinton Cleaner/Waxer served as the equipment 
base for edge lacquering. This modification replaced the cleaner station with a lacquering wheel and 
reservoir. The waxing station was by-passed, and the film followed the remainder of the unit’s web 
path, which gave the lacquer ample time to dry before take-up.

With some camera systems, as the frames became shorter and titled information expanded, 
it became necessary to place titling data between adjacent frames. Titlers easily accommodated 
this requirement, but the need to reliably coat a short (interrupted) stripe of lacquer over the 
between-frame titling data required new developments. In addition, to eliminate any possibility of 
the inadvertent transfer of the cross-frame titled data into an image area before it was lacquered, 
a roll of soft lightweight interleaving paper was mounted alongside the titler’s take-up roll. The 
apparatus drew the paper into the titled film roll as titling progressed, temporarily protecting the 
titled data and insuring that there was no migration of any stray titling material into image areas.

The operation retained the use of a wheel to apply lacquer as in edge lacquering, as the simplest 
and most reliable way to apply the lacquer. The D&E team devised a mechanism to cause the wheel 
to begin rotation and pick up lacquer before making contact with the near underside edge of the 
stationary web. Then, as a mechanism drove the rotating wheel across the underside of the web, it 
deposited the desired thin stripe of lacquer over the titled data. When the wheel reached the end 
of its travel at the far film edge, it required a low-level vacuum to evaporate off a small amount of 
excess lacquer that characteristically formed at the trailing edge of the stripe. After removing the 
excess lacquer through a slot in the periphery of the wheel, the machine’s wheel dropped down 
away from the web, and returned to a position before the near film edge as the machine’s operator 
positioned the next inter-frame title into place. As the operator indexed the film into position, a take-
up spindle mounted adjacent to the lacquerer’s supply roll took up the used disposable interleaving 
paper. To meet production needs, they developed a breadboard unit to demonstrate the feasibility 
of the cross-frame lacquering process and pressed it into service until the production of units with 
integral dryers. Kodak subcontracted Dynametrics Corporation of Pasadena, California for the design 
and assembly of the units, named LaCrosse Lacquerers.

vPrinters

Continuous Contact Drum Printer
Printing was a major step in the film reproduction process. It involved placing the processed 

original negative film (with its attached header and trailer) in emulsion-to-emulsion contact with 
a duplicate film while projecting “light” of the proper wavelength (UV radiation for B&W and visible 
light for color) through the negative, generating a positive latent image in the duplicate film. To 
accomplish this task in a high-volume production environment, operators threaded film from a roll 
of unexposed duplicate film over a printing drum (emulsion up) and onto a take-up spool. Similarly, 
they threaded the ON emulsion side down from its supply roll over the duplicate film on the printing 
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drum and onto its take-up spool. Then, a pressure roller pressed the two films into intimate contact on 
the printing drum and held them in contact through a combination of web tension, partial vacuum, 
and electrostatic and molecular attraction. Simultaneously, the equipment projected “light” of the 
proper wavelength and intensity through a slit above the drum and onto the “film sandwich” as it was 

transported by the rotating drum. After 
exposure, separate web tensions pulled 
the two films apart as they were taken 
up on their respective film spools — 
the duplicate film containing a positive 
latent image of the ON imagery. A 
variety of drum-type continuous contact 
printer applications used this generic 
configuration for applications for crucial 
safe handling of the original negative, 
in addition to the need for high quality 
image transfer during the printing of 
duplicate films. Highly skilled operators 
were trained to operate these machines 
to fulfill rigorous mission demands. 
The D&E team developed several other 
printer configurations for specialized 
duplicating tasks. 
 

	 Figure 44: Generic Continuous Contact Drum 
Printer. Illustration by R. Matoushek. 

 
Niagara Printers

The Niagara family of printers served as 
the workhorse in Bridgehead B&W production 
operations. They were floor-standing units (74 
½-in. tall weighing up to 1400 lbs.) capable of 
operating at 25, 50, or 100 ft./min and specially 
designed for operation in reduced safelight for 
the films being printed with one or more in a 
single print room. The printer’s spatial image 
quality specifications required a minimum of 
400 cycles/mm from a high contrast (1000:1) 
reticle target using Kodak High Resolution 
Aerial Duplicating film (ESTAR Base) SO-192.

 
Figure 45: Niagara Printer, Model II. Ground Handling 

Equipment for Reconnaissance/Aerial Photography 
Fact Sheet, September 1976, produced by Bridgehead’s 

Special Programs unit.
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The most advanced version of the Niagara Printer series featured:

•	 A raisable lamp house to permit slewing of the ON

•	 Interchangeable mercury-arc or tungsten light sources to handle high density 
imagery and some color printing

•	 A log intensity meter to monitor mercury lamp intensity

•	 Footage and copy counters

•	 Easy-load spool spindles to accommodate film in widths from 70mm to 9.5 inches 
and roll diameters up to 10.5 inches on MS 26565 Aerial Film Spools

•	 End-of-ON film detection to minimize duplicate film waste

•	 A uniformity mask to ensure balanced exposure across the film web

•	 Neutral density filters for uniformly adjusting “light” source attenuation across the 
full width of printable film 

•	 Bias filters and a continuous density wedge for comprehensive “light” source 
attenuation

•	 Other optional accessories

 
Rainbow Continuous Printer

The Rainbow Printer was a color drum-type printer aimed at high-speed printing of color reversal 
and color print films. This floor-standing machine (73 in. tall, weighing 1500 lbs.) was accompanied by a 
Lamp Control Unit (300 lbs.) that regulated the output of the printer’s three separate light sources. Both 
units were designed to operate in total darkness because of the broad sensitivity range of color films.

 
Figure 46: Rainbow Continuous Printer. 
Ground Handling Equipment for 
Reconnaissance/Aerial Photography 
Fact Sheet, October 1978, produced by 
Bridgehead’s Special Programs unit. 

Outputs from three tungsten 
iodine-cycle quartz lamps (housed 
in a common raisable lamp house) 
each channeled through heat 
absorbers before passing through 
three different color filters to form 
narrow spectral bands of red, green 
and blue light.  The separate bands 
of light combined at the lamp 
house’s slit aperture by a system 
of mirrors. The Lamp Control Unit 
knobs allowed the independent, 
manual adjustment of the 
three lamps output intensities. 
Technicians obtained overall color 
balance and density changes by 
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varying the voltage to each lamp. Like the Niagara Printer, this printer had speeds of 25, 50, and 100 
ft./min., and spindles accommodating MS 26565 Aerial Film Spools in widths of 70mm to 9.5 inches, 
and up to 10.5 inches in diameter. The Rainbow Printer also utilized other film-handling features and 
several of the accessories found on the Niagara Printer.

 
Colorado Continuous Printer

The D&E team designed this compact drum-type printer to meet high quality and high volume 
production requirements in military land-based and shipboard installations. To facilitate installation 
in restricted spaces, it had a compact design that readily separated into three easy-to-carry modules 
each of which could pass through 26 in. x 40 in. openings. The Colorado could reproduce photographic 
images on color or B&W films and photographic 
paper at speeds up to 100 ft./min. Although 
compact, it handled standard width films up to 
10.5 in. in diameter on MS 26565 spools. The 
Colorado lamp house contained three tungsten 
iodine-cycle quartz lamps. White light from each 
lamp passed through a heat-absorbing glass 
and a color filter to form narrow spectral bands 
of red, green, and blue light, which combined at 
the printing slit by a system of mirrors. Operators 
achieved color balance and printing densities 
by adjusting the voltage to each lamp, thereby 
controlling the light intensity of each color. To aid 
in the set-up and monitoring process, the printer 
included a MacBeth Photometer (mounted on 
the side of the printer cabinet) to readout lamp 
intensities while making adjustments.

 
Figure 47: Colorado Continuous Printer.  

Image Management Fact Sheet, April 1994,  
produced by Bridgehead’s Special Programs unit.

 
Figure 48: Kokomo Continuous Printer.  
Image Management Fact Sheet, 1986,  
produced by Bridgehead’s Special Programs unit. 

Kokomo Continuous Printer
The Kokomo, a tabletop drum printer, handled only 

70mm and 5.0-in. wide films. The compact (37-in. high) and 
lightweight (200 lbs.) design enabled use in portable and 
compact photographic labs where it was frequently teamed 
with Kodak’s Versamat Film Processors. With its slanted work-
surface, it allowed printing of both B&W and color films and 
selected papers in a safe-lighted darkroom environment. 
Interchangeable tungsten and mercury lamps and mirrors 
accommodated a wide range of light-sensitive duplicating 
materials. It had a fixed operating speed of 100 ft./min. and a 
resolution transfer capability of over 350 cycles/mm.
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Oneida Continuous Printer
The Oneida Printer—Bridgehead’s first application of a digital computer—controlled continuous 

roll printing in a production environment. Using floppy discs and a Data General computer, it provided 
the capability to produce frame-by-frame or intra-frame density and contrast-corrected B&W contact 
prints. It handled roll films in widths of 70mm to 9.5 in. at speeds of 25, 50, or 100 fpm. A unique 
dual-lamp, high-intensity lamp house provided the energy required for contact printing of fine grain, 
high-resolution duplication films. Vane modulator assemblies, located in the upper portion of the 
lamp house, independently controlled exposure levels of the printing lamps for selective wavelength 
printing. Additionally, they equipped the Oneida with a frame-mark detection system that operated in 
conjunction with an encoder connected 
to the printing drum to synchronize 
density and contrast changes between 
and within frames. A system known 
as the Computer Assisted Control 
(COMAC) produced floppy disks of 
density data taken during inspection of 
first duplicates. Bridgehead operations 
used this data for producing subsequent 
duplicate copies on the Oneida, which 
technicians optimized for both density 
and contrast on a frame-by-frame or 
within frame basis.

 
Figure 49: Oneida Continuous Printer. Image 

Management Fact Sheet, 1986,  
produced by Bridgehead’s Special Programs unit. 

Selective Image Printer 
The Design and Engineering Team developed the complex and formidable-looking Selective 

Image Printer (SIP) for specialized production printing. Using a linear gate (instead of a conventional 
printing drum) and a mini-computer for control, they designed it to print copies of selected frames 
from a continuous roll of B&W print-master film onto a continuous roll of duplicate film in the 
sequence and quantity defined by an operator or the photo lab’s production control system. It 
handled the normal complement of film widths and lengths at printing speeds up to 350 ft./min in a 
darkroom environment. Unlike a drum printer, the linear gate quickly and simply separated the print-
master from the duplicate printing stock between exposures. It also allowed the location of sensors 
below the gate where they could detect transmitted light-energy during exposure – a capability 
not possible with drum printers and one that allowed dynamic control of exposure levels within the 
frame undergoing printing. Finally, the linear gate minimized duplicate film waste inherent in frame-
by-frame printing from a continuous print-master roll. 
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Figure 50: Selective Image Printer.  
From archives of Bridgehead’s  

Special Programs unit. 

Frame mark detectors automatically 
indexed the print-master into position for 
the next exposure while the apparatus held 
the duplicate film in position. The linear gate 
then closed, bringing the two film webs into 
intimate contact. After the film sandwich rapidly 
ramped up to printing speed, a focal plane 
shutter opened to allow exposure as the frame 
passed through the exposure area. After the 
frame printed, the printer closed the shutter, 
stopped and separated the film webs, and again 
indexed the print-master into position for the 
next printing step. Frame-by-frame printing 
required repetitive slewing of the print-master 
and incremental advancement of the duplicate 
material in the printing process; therefore, 
both supply and take-up film paths utilized 
film accumulators. Engineers designed these 
devices to remove the inertial masses of the 
rotating supply and take-up film spools from the printer’s frame-by-frame mode of operation. Once 
set up, this printer demanded minimal operator interaction. The mini-computer either controlled the 
printer directly or prompted the operator to perform specific tasks, such as loading and unloading the 
print-master or duplicate film stock. 

 
Figure 51: Selective Image Printer 
Threading Diagram.  
From archives of Bridgehead’s Special 
Programs unit. 
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Figure 52: Selective Image Printer  
Linear Gate Schematic.  

From archives of Bridgehead’s  
Special Programs unit.

 
 
 
vEnlargers

Beacon Precision Enlarger (BPE)
The Bridgehead operation used the BPE, a precision horizontal enlarger, to make enlargements 

of selected areas of B&W and color aerial film imagery primarily for extremely high quality briefing 
boards. A series of eight interchangeable lenses provided magnifications from 2.95X up to 153X. The 
design included five color-corrected lenses to permit production of B&W or color enlargements up 
to 40 inches by 40 inches. Resolving 
powers up to 828 cycles/mm at the 
negative were transferred at high 
magnification. 

 
 

Figure 53: Beacon Precision Enlarger.  
Ground Handling Equipment for 

Reconnaissance/Aerial Photography Fact 
Sheet, July 1977, produced by Bridgehead’s 

Special Programs unit.
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Figure 54: Beacon Precision Enlarger Schematic. Ground Handling Equipment for Reconnaissance/ 
Aerial Photography Fact Sheet, July 1977, produced by Bridgehead’s Special Programs unit. 

Negative field diameters from .32 in. to 3.7 in. could be printed from 70mm to 9.5 in. film rolls on 
MS 26565 Aerial Film Spools up to 7.6 in. in diameter. Operators clamped the film area to be enlarged 
between glass plates after injecting a coating of an index-matching fluid onto each side of the film 
to minimize the effects of scratches and abrasions and to eliminate Newton’s rings. On the output 
side, the BPE handled cut sheets of film or paper up to 40 in. square on its vacuum easel. A separate 
enclosure housed the air handling system for the easel, which could be located outside the enlarger’s 
darkroom. Operating aids included a semi-automatic system for selecting magnification and 
focusing, and a photometer helped establish correct exposure for the print stock in use. The intensity 
of the printing light source was adjustable to yield exposure times from one to 111 seconds. Because 
briefing boards remain an essential part of image information transfer, Bridgehead contracted the 
build of over 20 BPEs for installation in numerous government facilities. Several of them remain in 
use as of this writing.

 
Figrue 55: Beacon Precision 
Enlarger Lenses.  
From archives of Bridgehead’s 
Special Programs unit. 
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Figure 56: Beacon Precision Enlarger Lens Chart. Ground Handling Equipment for Reconnaissance/ 
Aerial Photography Fact Sheet, July 1977, produced by Bridgehead’s Special Programs unit. 

Pocatello Color Enlarger (POCE)
The D&E team designed the Pocatello, a one-of-a-kind precision horizontal enlarger, to make 

color enlargements of selected areas of film rolls. Its horizontal design shared a similarity to the 
Beacon Precision Enlarger. The Pocatello had an identification frisket in the printer gate for inclusion 
of information on the enlargement. The Pocatello operated with enlargement magnifications of 10X 
or 20X and a liquid gate capability. The original film roll and enlarger platen could rotate 90 degrees 
left or right to align the desired target on the enlargement. The three tungsten lamps were filtered 
to provide red, green, and blue illumination, and variable voltage transformers controlled each lamp, 
allowing rapid corrections for color balance and exposure.

 
Figure 57: Pocatello Color Enlarger.  

From archives of Bridgehead’s  
Special Programs unit. 
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vTables

A variety of specialized film-handling tables, all capable of handling films in widths of 70mm to 
9.5-in. on Dexter or MS 26565 spools, were developed to support production operations.

 
Pre-Process Inspection Table

Skilled workers used this table for inspecting and preparing exposed, unprocessed rolls of film 
for processing. They repaired or removed damaged sections for separate processing, and used a 
pressure-sensitive tape splicer for rejoining the web. Short film rolls, idents, sensitometric strips, 
headers, and trailers could also be spliced into the main web. Cameras and RVs supplied exposed 
film, and the assembled films 
were taken-up on large floor-
standing dollies, which also 
interfaced with processor feed-
stands. Designed for darkroom 
use, motor-driven take-up 
spindles controlled by a foot 
switch allowed operators to 
keep their hands free to sense 
both edges of the film for nicks, 
tears, etc., for extended periods 
as it passed over the table.

 
Figure 58: Pre-Process Inspection 

Table. Ground Handling Equipment for 
Reconnaissance/Aerial Photography 

Fact Sheet, May 1972, produced by 
Bridgehead’s Special Programs unit. 

 
 
 
 

Figure 59: Editing Table. Ground 
Handling Equipment for 

Reconnaissance/ 
Aerial Photography Fact Sheet, 
September 1978, produced by 

Bridgehead’s Special Programs unit.
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Editing Table
With a smooth stainless steel base designed for clean-room use, operators used these tables 

for editing, inspection, evaluation, and assembly of processed film rolls. Available with either 
hand or motor-driven spindles, the tables included dual take-up spindles to accommodate 
editing operations. With a 30-in. wide viewer with variable light intensity and adjustable masks 
to control light flare along film edges, a film cutter and pressure-sensitive tape splicer, and an 
overhead viewing lamp for reflective viewing, Bridgehead operations greatly relied on these tables 
to achieve mission objectives.

 
Figure 60: Microscope Viewing Table.  

Ground Handling Equipment for 
Reconnaissance/Aerial Photography Fact 

Sheet, April 1976, produced by Bridgehead’s 
Special Programs unit.

 
Microscope Viewing Table

These tables carried a Bausch 
& Lomb binocular microscope 
with a 7:1 zoom feature and 
magnification from 10 to 280X for 
critical examination and evaluation 
of processed films. Motorized or 
manual rewind spindles, mounted 
on the inclined top, ensured operator 
ease and comfort during extended 
use periods. Ergonomically designed 
motorized rewinds facilitated exact positioning of the film web for magnified viewing. A 30-in. wide 
viewer with variable light intensity and adjustable masks provided illumination for viewing film 
transparencies. When not needed, they swung the microscope and supporting slide rails up and 
completely out of the way.

 
 

Figure 61: Densitometer Table. Ground 
Handling Equipment for Reconnaissance/ 

Aerial Photography Fact Sheet,  September 
1976, produced by Bridgehead’s Special 

Programs unit.
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Densitometer Table
This slope-topped table carried a MacBeth Quantalog Densitometer with digital display for 

measuring diffuse transmission densities of half-millimeter areas of either B&W or color-processed 
films. An integral viewing surface, adjustable for ambient lighting conditions and overall film 
densities, aided in selecting image areas for taking density measurements. Manually controlled 
rewind spindles or, for handling long lengths of film, ergonomically designed motorized spindles 
were available. An easily detached writing surface allowed either right or left-handed operators to 
record densitometric readings.

Forty-Inch Evaluation Table
One of the most versatile tables designed and developed by D&E, this table enabled critical 

examination and interpretation of processed original and duplicate aerial film images. By moving 
the microscope from the film path 
and putting a pressure-sensitive tape 
splicer in place, its versatility allowed 
cross-utilization for film editing. It also 
introduced a type of opposing manual 
rewind spindle in which the film 
remained in a constant viewing plane 
to eliminate the need for gross focus 
adjustments in the microscope. Its 
40-in. viewer, with built-in masks and 
variable brightness, made it ideally 
suited for examining and viewing long 
frames of imagery.

 
Figure 62: Forty-Inch Evaluation Table.  

Ground Handling Equipment  
for Reconnaissance/Aerial Photography Fact 

Sheet undated, produced by Bridgehead’s 
Special Programs unit.

 
 

 
Figure 63: Camden Inspection Table.  
Ground Handling Equipment for 
Reconnaissance/Aerial Photography  
Fact Sheet, October 1978, produced by 
Bridgehead’s Special Programs unit.
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Camden Inspection Table
The Camden table departed from all prior designs by placing the working elements needed 

for film handling, inspection, splicing, etc., on an electrically driven adjustable base – a base 
originally developed for mounting dental chairs. Controlled by a single switch, the table-top could 
be raised or lowered through a 12-in. range and tilted up to 20 degrees from level – all aimed at 
maximizing operator comfort and accessibility. An elevated idler roller could be swung into position 
below an overhead inspection lamp to permit reflected-light inspection of film bases, while three 
ergonomically designed motor-driven supply and take-up spindles maintained a constant tension 
on the film web at all times for maximum product safety. To avoid the strobe-like effect experienced 
by operators while inspecting film during transport, direct current powered the viewer. To optimize 
print evaluation, a brightness control feature for the viewer was also available. Finally, the table 
provided a Reading Densitometer to read duplicate print density patches as a check of printer-
processor system performance.

 
Make-Up Table

The workforce used this general-
purpose table for making-up film rolls for 
subsequent operations or breaking-down 
rolls from prior operations. Designed for 
white-light or darkroom use, its cutter and 
pressure-sensitive tape splicer handled 
random or continuous lengths of film, 
leader, flashed stock, and processed 
or unprocessed film. Manual rewinds 
controlled the film rolls on Dexter or MS 
26565 spools.

 
 

Figure 64: Make-Up Table. Ground Handling 
Equipment for Reconnaissance/ 

Aerial Photography Fact Sheet, September 1976, 
produced by Bridgehead’s Special Programs unit.

 
 

Figure 65: Flats Cutting Table. Image 
Management Fact Sheet, 1986,  
produced by Bridgehead’s Special 
Programs unit. 
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Flats Cutting Table
This table provided a means for cutting a roll of processed duplicating film into flats of variable 

lengths. Bridgehead developed the flats-handling table for external customers, and the table was 
never used at Bridgehead. With the film web threaded through a film drive mechanism, a cursor 
could be aligned on an “electronic micrometer” in a position corresponding to an intended cut 
location. When activated, the machine automatically advanced the film under the blade and cut it. 
The operation deposited the resulting flat into a shuttle, and the next image automatically moved 
into the cutting position. The set-up included static eliminators, a viewer, film guides/supports, and 
storage compartments for consumables. The flats handling operation made up to 1800 cuts per hour.

 
Flats Packaging Table

Customer production operators relied on the Flats Packaging Table to package, evacuate, and seal 
varying quantities of processed film flats at up to 100 flats per hour. It contained a bin for holding 
pre-made shipping bags, a rack for holding the flats shuttle, a trans-illuminator for verifying flats to 
be packaged, a vacuum/thermal impulse 
sealer, and racks for storing spare 
shipping bags. They compared the flats 
to a customer manifest for accuracy, and 
once verified as correct, placed them into 
a bag using a transfer device. The loaded 
bag was then placed into a vacuum sealer 
chamber that evacuated all air, and the 
bag was sealed. After sealing, the device 
equalized chamber pressure to ambient 
air pressure. The bag was then removed, 
and the cycle repeated.

 
Figrue 66: Flats Packaging Table.  

Image Management Fact Sheet, 1986,  
produced by Bridgehead’s  

Special Programs unit.

 
 
vAuxiliary Equipment

Intensity Scale Sensitometer
Operators used the Intensity Scale Sensitometer to make precise 

exposures through either a standard stepped density tablet or a continuous 
density wedge onto various types of light-sensitive film emulsions. They used 
the resulting sensitometric strips for primary sensitometric tests of B&W or 
color emulsion characteristics, or for sensitometric control of photographic 
processing equipment. 

  
Figure 67: Sample Processed Sensitometric Step Wedge  

exposed on the 1-B Sensitometer. From archives of Bridgehead’s Special Programs unit. 
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Figure 68: Intensity Scale Sensitometer, Type 
1-B, Model V. Ground Handling Equipment for 

Reconnaissance/Aerial Photography Fact Sheet, 
May 1979, produced by Bridgehead’s  

Special Programs unit. 

As shown in the schematic, the 
sensitometer used a revolving drum 
shutter with preset slit widths to 
expose either a 21-step wedge or a 
continuously variable density strip onto 
selected films. Using the drum allowed 
selection of exposure times of 1/100 to 
½ second. An electrical timing circuit 
allowed exposure times from one to 
999 seconds.

The exposure lamp was calibrated 
against a standard lamp certified by 
the National Bureau of Standards, and 
a closely regulated direct current power 
supply provided power to the lamp. 
Color conversion filters and special separation filters were available to test various wavelength 
sensitivities of particular emulsions. All filters and light attenuators were individually calibrated to 
exacting national standards. A preset counter permitted programming for any number of identical 
exposures on a continuous roll, and an edge punch notched the film edge between exposures that 
allowed detection and cutting of the film in total darkness between latent images. The sensitometer 
was a sturdy unit standing 62 in. tall and weighing 1375 lb.

 
Figure 69: Light Path  

Through Intensity Scale 
Sensitometer,  

Type 1-B, Model V.  
Ground Handling Equipment 

for Reconnaissance/Aerial 
Photography Fact Sheet ,  

May 1979,  
produced by Bridgehead’s 

Special Programs unit. 
 
 
 
 
 
 

 
 
 
Continuous Raw Stock Flasher 

The Bridgehead workforce used this machine to generate long uniform exposures on continuous 
lengths of B&W film in a darkroom environment. They ran the flashed film through processors to 
confirm readiness for image processing and to identify any processing anomalies. The processed 
film was also used to detect equipment-induced film scratches. A 500-watt halogen-tungsten lamp, 
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combined with a uniquely designed mask, provided 
exposure uniformities surpassing the capability 
of continuous contact printers. A six-speed motor 
provided regulated speeds up to 200 ft./min. for 
numerous exposure options. 

 
Figure 70: Continuous Raw Stock Flasher.  

Ground Handling Equipment for Reconnaissance/ 
Aerial Photography Fact Sheet , September 1976,  

produced by Bridgehead’s  
Special Programs unit.

 
Chemical Solution Mixing and 
Storage Equipment

The D&E team developed a line of heavy-duty 
stainless steel (Type 316) chemical mix and storage 
tanks to prepare and store liquid chemicals for use 
in film processing machines. Tanks were available 
in 500, 1000, and 2000-liter volumes. Operators 
accomplished mixing through a combination of 
pump recirculation and separate electric mixers mounted on the lip of the tank. The same pump 
also transferred mixed volumes to storage tanks where integral recirculation pumps kept solutions 
agitated for uniform dispersion and transfer to the processing machines as needed. The tanks 
incorporated floating lids into their design to minimize oxidation of stored chemicals, and external 
sight tubes assisted operators in monitoring fluid levels. Due to the height of the larger mix tanks and 
the volumes of mixing fluids, operators used mechanical lifters to assist in getting dry chemicals into 
the tanks. See Appendix I for a typical chemical mix formulation sheet.

 

Figure 71: Chemical Solution Mixing and Storage Equipment.  
Image Management Fact Sheet, 1986, produced by Bridgehead’s Special Programs unit.
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Viscous Developer Mix & Delivery Systems 
Viscous Film Processors required Viscous Developer Mix and Delivery systems for support. These 

systems provided the capability of mixing, straining, storing, and delivering viscous developer to 
the processors plus disposal of unused developer. A 1500-liter mix tank mixed between 500 to 1500 
liters of viscous developer in a non-conventional manner. By using a progressing cavity pump (vs. a 
standard impeller pump) to circulate the mix through a high velocity, liquid jet nozzle submerged 
inside the tank, severe agitation could be generated.

 With that amount of energy introduced to the mix, a heat exchanger worked to cool the viscous 
solution and re-dissolve any gas bubbles generated during recirculation. It took approximately one 
hour of mixing for a batch of any size to hydrolyze completely. To ensure uniform consistency of 
mixed developer, this process used a strainer assembly to filter out impurities and any un-dissolved 
particulate down to .006-in. in diameter. A variable speed pump on each storage tank delivered 
viscous developer at constant pressure to coating hoppers via a temperature control system in the 
processor. 

 
 

Figure 72: Viscous Developer Mix 
 & Delivery System.  

Image Management Fact Sheet,  
1986, produced by Bridgehead’s  

Special Programs unit. 
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vMiscellaneous Equipment
 
Denver Tabletop Film Handling Units

The D&E team designed the Denver series of equipment for field installations where clean-room 
space was limited and mobility was essential. The Denver equipment handled film in widths from 
70mm to 9.5 inches on MS26565 Aerial Film Spools up to 10.5 inches diameter. Their interchangeable 
assemblies provided a high degree of flexibility aimed at small or start-up aerial photo labs. Although 
compact and lightweight, they were ruggedly constructed, and they needed minimum table 
or bench-top space for setup and operation. A single base assembly (36-in. wide by 24-in. deep) 
provided space for locating different modules between two rewind spindles, which allowed a motor-
driven capability or manual operation using a unique self-centering handle. By selecting a module 
or combination of modules to mount in the common base assembly, it allowed technicians to view, 
edit, clean, and densitometrically measure film.

Figure 73: Denver Table-Top 
Film Handling Units. Ground 
Handling Equipment for 
Reconnaissance/ 
Aerial Photography Fact Sheet, 
December 1978, produced by 
Bridgehead’s Special Programs 
unit.
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Appendix I

Typical Chemical Mix 
Formulation Sheet

B&W Developer: Formula size
Mix in Order Listed 1 Liter  250 Liters 500Liters 1500 Liters

Water at 120
o

F 800 mls 200 liters 400 liters 1200 liter

Anti-Cal #6 1 gm 250 gms 500 gms 1.5 kgs

Sodium Sulfite (Na2SO3) 40.2 gms 10.05 kgs 20.1 kgs 60.3 kgs

11VC 3 gms 750 gms 1.5 kgs 4.5 kgs

BD-84 10.3 gms 2.6 kgs 5.2 kgs 15.6 kgs

Tri-sodium Phosphate 30.1 gms 7.5 gms 15 kgs 45 kgs

Sodium Hydroxide (Granular) 2.8 gms 700 gms 1.4 kgs 4.2 kgs

OR

Sodium Hydroxide (50% Solution) 3.7 mls 925 mls 1.9 liters 5.7 liters

Potassium Bromide (KBr) 5 gms 1.25 kgs 2.5 kgs 7.5 kgs

Water to make 1 liter 250 liters 500 liters 1500 liters
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Appendix J

Black & White  
Production Cycle
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Appendix K

Color  
Production Cycle





137

BRIDGEHEAD: Eastman Kodak Company’s Covert Photoreconnaissance Film Processing Program 

Appendix L

Commendation Letter  
for Exemplar Study

 

 

The secretary of the Treasury

WASHINGTON. D. C. SO22O

April 10, 1984

Dear Mr. Chandler:

Thank you very much for meeting with Robert Leuver of the Bureau 
of Engraving and Printing and other officials of the Secret Service and 
Federal Reserve System to discuss the development of advanced copiers 
and printers and their threat to U.S. currency, The information derived 
from that meeting will be invaluable to us as we continue to study the 
problem. You can be certain that we will respect the confidentiality of the 
information you provided and restrict the number of people who will be 
privy to it. I appreciate, too, Kodak’s research for the Federal Government 
regarding counterfeit deterrence.

Please accept with my best wishes the enclosed memento.

Sincerely, 
 
 

Donald T. Regan

 
 
Mr. Colby Chandler  
Chairman of the Board  
Eastman Kodak Company 
343 State Street 
Rochester, New York 14650

Enclosure
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Appendix M

List of Contributors

 Motivation for creating this document came from a desire to tell the generally unknown story of 
Bridgehead, to record it for its historical value, and to chronicle a legacy that families of the participants 
and Kodak can take pride in. If not for the contributions recorded by several of those who participated 
in it, the story would be lost forever. Documenting the story began in the spring of 2008, with serious 
compilation starting in September of that year. From that time on through the winter of 2008-2009, 
the principal contributors met semi-monthly on a fairly regular basis to critique previously compiled 
narratives, make changes and additions, identify other contacts to generate additional narratives, 
and identify action items to verify collected information, gather additional data, etc. E-mailing via 
the Internet was a principal method of communication and greatly aided the effort. The authors 
completed work on the first edition of this document in April 2009 (revision work on a second edition 
continued in collaboration with the NRO-Center for the Study of National Reconnaissance from 
2010 – 2013). Contributors are particularly grateful to ITT Industries for allowing access to historical 
information retained in company archives, and to Bill Naylor, Chief/Recognition, Exhibits, & Outreach, 
Center for the Study of National Reconnaissance, for his encouragement and agreeing to guide the 
completed document through government review channels. At the risk of omitting anyone who may 
have contributed even the smallest amount of information to documenting the Story of Bridgehead, 
here is a listing: 

Dominic Arillotta

John Baccoli 

Howard Belt 

Frank Bezek 

Larry Boyd 

Milt Bryant 

Craig Butz 

Bob Carr 

Larry Christensen 

Bob Cosgrove 

Tom Cross 

Paul Denenberg 

John Freund 

Gary Fulmer 

Bill Gaffney

Don Gagner 

Art Gaston 

Bob Golembe 

Bob Green 

Jeanie Havens 

Tom Havens * 

Glen Irish 

Norm Karsten 

Harvey Kidder 

Al Kubber 

Bob Matoushek 

Phil McCabe 

Jim Moser 

Neil Ratzel

Joe Russo * 

Mark Sampson 

Ron Sandford 

Bob Schoenfeld 

Don Schoessler * 

John Schroth 

Dick Sherwood * 

Jennifer Sherwood 

Dick Stowe * 

Tom Troxell 

John Tuller 

Lee Van Ocker 

Brian Vick 

Paul Vogt 

Rand Warner * 

Charlie Williams 

* Principal contributors
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Appendix N

Acronyms

	 A&OD		  Apparatus & Optical Division (at Kodak)

	 ABCC		  Actinic Butterfly Contrast Control

	 AEI	 	 Aerial Exposure Index

	 AFI		  Aerial Film Index

	 B&W		  Black & White

	 BEP		  Bureau of Engraving & Printing

	 BPE		  Beacon Precision Enlarger

	 COMAC		 Computer Assisted Control

	 CCB	 	 Contract Control Board

	 CRT		  Cathode Ray Tube

	 D&E		  Design & Engineering Group

	 DIA		  Defense Intelligence Agency

	 D-Log E		 Plot of Density vs. Log Exposure

	 DN		  Duplicate Negative

	 DP		  Duplicate Positive

	 EPA		  Environmental Protection Agency

	 FEAT		  Film Evaluation and Test (Lab)

	 FEATS		  Film Evaluation and Test Services (Lab)

	 H&D		  Hurter & Driffield (Curve; plot of density vs. exposure)

	I C		  Intelligence Community

	L ED		  Light Emitting Diode

	M TF		  Modulation Transfer Function
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	N ASA		  National Aeronautics and Space Administration

	NPI C		  National Photographic Interpretation Center	

	NRO 		  National Reconnaissance Office

	ON 		  Original Negative

	OP 		  Original Positive

	OV D		  Optical Variable Device

	P ET		  Polyethylene Teraphthalate

	PO CE		  Production Operations Color Enlarger

	PSO 		  Production Shipping Office

	 QC		  Quality Control

	R &D		  Research and Development

	R BC		  Rotating Biological Contactor

	RG B		  Red, Green & Blue (filters)

	RMS 		  Root Mean Squared

	 RP		  Resolving Power

	RV 		  Recovery Vehicle

	S AC		  Strategic Air Command

	S CAT		  Scene Atmospheric Model

	SIP 		  Selective Image Printer

	SO 		  Special Order (films)

	SPP F		  Special Projects Processing Facility (Westover AFB)

	S WP		  Select Wavelength Printing

	 TA		  Technical Assistance 

	 TP		  Tuttle Project 

	 UTB		  Ultra-Thin Base (film)

	 UUTB		  Ultra-Ultra Thin Base (Film)

	 UV		  Ultra Violet





I N  T H E 
WORDS OF 
THOSE WHO 
S E R V E D

IN
 T

H
E

 W
O

R
D

S
 O

F
 T

H
O

S
E

 W
H

O
 S

E
R

V
E

D

CSNR
JULY  
2014

CENTER FOR THE STUDY OF
NATIONAL RECONNAISSANCE

JULY 2014




