ERAM AND THE “FINGER OF GOD” PHOTO
Ken Joncas

With recollections from George Garland,
Ken Clark, and Bob Wilson

In the early 1980s, Avco Systems Division was under contract with the US Air Force at Eglin AFB, Florida to demonstrate and validate a weapon concept known as ERAM (Extended Range Anti-Armor Munition).  This air delivered ground-based system was intended to detect, track, and destroy military vehicles in drive-by scenarios.  Avco’s solution employed a munition containing a stack of sub-munitions; each of which included a ground platform to acoustically detect a target vehicle as it drove by, launch a Skeet-like device to overfly the target, and kill it from a standoff distance using an Explosively Formed Penetrator warhead.  Much work had been done but, by the fall of 1981, the ERAM program needed a boost to encourage the Air Force to continue funding this key program.  ERAM was an initial step in Avco’s venture into the tactical weapons arena, which was critical to supplement our strategic programs. 

We were making good progress in developing the elements of the Skeet warhead and launcher mechanisms and in integrating the submunitions into an Air Force inventory Tactical Munitions Dispenser.  The sensor, a passive IR detector integrated with a fixed-logic analog control, had been evaluated in numerous computer simulations, lab experiments, and tests conducted from an elevated platform using real tanks and other military vehicles.  The warhead had been developed and tested against armor plate targets at Avco’s Ballistics Range at Otis AFB, Massachusetts. Meanwhile, the munition integration had gone well also, and the engineering design for deploying ERAM from aircraft had been tested in rocket sled tests at Sandia National Laboratory in Albuquerque, New Mexico.  Individually, these elements of the ERAM system were satisfying engineering requirements and  we  were  encouraged  that  we could assemble them into a system capable of being dropped from a tactical aircraft. 

We had not, however, demonstrated them in integrated system tests against real-world targets.  We were concerned that, without a demonstration of ERAM capabilities, the Air Force might lose interest in the program.  Recognizing this, the ERAM team developed a plan for what we could do with the remaining program funding.  Our plan included live tests of the Skeet against real tank targets and the release of an inert munition from a tactical fighter aircraft. 

For the Skeet tests, we would integrate and build four Skeet warheads and launch two of them against tank targets at Avco’s Ballistics Range.  We would hold the remaining two in reserve. Building them was no small undertaking since, at that time, every piece of the system was hand crafted and assembled.  Simply forming each warhead liner, for example, required up to a week of lathe work by a dedicated machinist.  The sensors, which were manually assembled by engineering lab technicians, were integrated with the warheads at the Ballistics Range. 

Bob Wilson, Vice President of Tactical Systems, was determined that we get a good picture of our test and that it made the cover of Aviation Week and Space Technology, the pre-eminent industry magazine.  To ensure that, he and George Garland, who headed up the photography group, contacted the editors of Aviation Week to understand their requirements for a cover picture.  Our range cameras did not meet these requirements so George went off to New York to rent three 35 mm movie-quality high-speed cameras.  Since we had very limited resources to get the shot, we designed a test scenario that offered us the best odds for a winning photo.  The objective of the test was to show that, given an over flight of a tank under relatively good real-launch conditions, the Skeet could detect the target, fire its warhead, hit it in a vulnerable area, and effect a kill.

We chose to set the tank at the optimum distance from  the  launcher  for  the Skeet to have multiple scan opportunities across the target during its over flight.  The launcher was aimed such as to place the Skeet line of flight directly over the target.  In addition to the standard test range photography, we used the three rented 35mm cameras to ensure the capture of a high quality photograph suitable for the magazine cover.  These cameras were set up to record the target and the entire Skeet trajectory and were centered on the likely engagement spot along this trajectory.  Since the tank target was an abandoned T-62 hulk, we needed to heat it to provide a realistic signature for the IR detector.  Propane heaters were set up inside the tank engine compartment and measurements were made to determine when the appropriate temperature signature was achieved.  To protect our meager resources, we placed a back-up tank downrange of the main target to give the Skeet a second chance if it missed the first tank (as it played out, this second tank wasn’t needed).  The cameras were set up with two of the cameras focused on the main target engagement space and the third camera aimed at the back-up target scene. 

The first test of a live Skeet warhead was conducted on 6 November 1981 and was a complete success.  The Skeet was launched and fired its warhead from a stand-off distance of perhaps 25 feet above the target.  The warhead slug hit the tank and penetrated into the engine compartment.  The engine of an operational tank would have been destroyed by this shot and examination of the damaged area offered dramatic proof of the lethality of this weapon.  The 35mm film was sent out for processing and returned to Wilmington for review. 

I can recall, in that initial review, looking at frame after frame of empty sky from the first camera and then the second until, there it was: a single frame showing the Skeet warhead detonation, the slug streaking towards the target, and the impact on the tank.  Subsequent frames showed the resultant ejecta and smoke. We invited Avco Systems Division General Manager Hank McCard into the room to view the film and his enthusiastic reaction mirrored  our  own.  Bob Wilson,  true to[image: image1.jpg]


his word, had the photo on the cover of the March 22, 1982 issue of Aviation Week and SpaceTechnology. The picture used was a composite of three frames of the film to show the Skeet detonation and the after effects of the target strike in a single photo rather than a sequence of three pictures.  This photo, which became known as “The Finger of God” picture, has been used numerous times in Avco/Textron advertising and by the Air Force in promoting its development successes at Eglin AFB.

To put the frosting on the cake of this truly significant accomplishment, the ERAM team went ahead less than two weeks later, on 17 November 1981, with a drop of an inert ERAM from an F-16 aircraft at Eglin AFB, Florida.  The objective of this test was to show that the ERAM sub-munitions could be deployed from an aircraft at high speed, sequentially deploy their parachutes, and achieve an effective emplacement pattern on the ground.  This test was also successful and our objective of providing a demonstration of system operation was accomplished.  Finally, a second test of the Skeet warhead was conducted at Otis AFB on 19 November and this too was a success but without the dramatic photos taken in the first.  The photos obtained in the first test resulted from excellent engineering, careful test design, and professional photography but a strong element of chance was needed to capture the Skeet detonation and strike in a single frame of the film.  We were all grateful for that extra bit of help.

Eglin was re-energized by these successes and continued funding the ERAM program.  Shortly after, they funded an add-on to ERAM for the Demonstration Validation of a direct-strike version of the Skeet.  This program and its follow on engineering development and production, became known as the Sensor Fuzed Weapon which has been an engineering and financial success for Avco/Textron.  Although the Air Force elected to forgo ERAM after its demonstration phase and focus its funding on SFW, the Army decided that ERAM offered a technology it could use.  After further development by Avco/Textron in the Army’s Wide Area Munition and Intelligent Munition System programs, the weapon system evolved into what is now known as Scorpion.

The high degree of success attained in these early tests was instrumental in leading to the follow-on developments in both the Air Force and the Army.  The SFW program, in particular, came along at a critical time in the Division’s history.  Our strategic programs were nearing their end and our future lay in the tactical weapons arena.  The ERAM tests and the dramatic “Finger of God” picture played a significant role in securing that future.  Timing, as they say, is everything.

Footnote: The Skeet warhead was developed from a concept called "Overflying Munition Device" for which a patent was awarded to Avco in the late 1970s.  Contributors were Ken Clark, John Atanasoff, Dave Henderson, and Ken Wregghit.
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