
 
 

1/Lt John C. (3-Axis Jack) Herther 
 

Mr. John C. “Jack” Herther was born 3 August 1931 in Chicago, Illinois, and graduated from North 

Carolina State College in June 1953 with a bachelor’s degree in mechanical engineering. The Air Force Institute of 

Technology sent him that fall to a graduate program under the tutelage of Charles Stark Draper, whose 

Instrumentation Laboratory at the Massachusetts Institute of Technology held contracts to develop inertial guidance 

for the Atlas ICBM as well as guidance and on-orbit stabilization of military satellites. In May 1955, First Lieutenants 

Herther and Malcolm R. Malcomson co-authored a classified thesis titled “A Transition Control System.” Their study, 

which proposed placing a satellite in a 300-mile, circular orbit by means of an inertial referenced computer-controlled 

thruster fired at apogee, would become the foundation for ascent guidance and on-orbit stabilization of Lockheed’s 

Agena spacecraft. Upon receiving a Master of Science degree from MIT, Lieutenant Herther reported to 

Wright-Patterson Air Force Base, Ohio, as the guidance and control officer on the embryonic Advanced 

Reconnaissance System satellite project MX-2226—formerly designated Project 1115 and later WS-117L. For 

vertically updating gyros, he successfully tested horizon sensor designs in high-altitude balloon flights. When the 

satellite program transferred to Western Development Division in early 1956, Lieutenant Herther moved with it and 

worked initially on the Atlas booster interface. His responsibilities grew to include integration of the design of the 

Agena—originally referred to as the SAMOS universal payload satellite stage or Truck—with Atlas, as well as 

engineering of the Agena airframe, propulsion and guidance and control subsystems on WS-117L. A reduction in 

force (RIF), coupled with an official refusal to release him from his current duties to pursue a three-year doctorate at 

MIT compelled Lieutenant Herther to leave active duty on 10 December 1957.  

He went to work immediately for the recently formed Itek Corporation, as its first employee, and finalized 

a concept using horizon sensors for gas-jet on-orbit stabilization of the proposed Corona/Discoverer reconnaissance 

satellite. Rejecting the CIA’s original spin stabilization concept, Mr. Herther proposed three-axis, earth-centered 

stabilization based on the Agena flying horizontal with horizon sensor updating of the ascent gyro control system of 

the WS-117L vehicle on which he had worked while in the Air Force. At a key briefing in early 1958, he convinced CIA 

decision makers to consider the manageable risk versus high potential of the Itek three-axis stabilized camera 

concept. By mid-1958, Itek had won the subcontract for the Corona camera system and Mr. Herther turned his 

attention to the short-lived Air Force SAMOS E-5 that evolved into the NRO’s simplified E-5 or Lanyard satellite 

program. He remained with Itek until February 1969 working on a variety of optics-related projects including one to 

develop a large mapping lens and prototype camera for NASA. Over the years, hundreds of USAF, NASA 

and other payloads would orbit successfully using Mr. Herther’s three-axis stabilization. 

 In March 1969, Mr. Herther founded Iotron Corporation specifically to develop and produce 

the world’s first fully automatic radar plotter for merchant ship collision avoidance. He was 

system engineer on the company’s DIGIPLOT ship anti-collision system and its AUTO-MATE 

computerized radio navigation system which integrated signals from Transit satellite, Loran C, and Decca 

with a fuel-saving adaptive autopilot. After Iotron ceased production in 1982, Mr. Herther joined 

MITRE Corporation in Bedford, Massachusetts, to help design and develop advanced radar, 

communication and intelligence systems for the military and National Security Agency. 

Pioneer Videos 2003, 2007, 2012 & 2016: 
https://www.youtube.com/playlist?list=PLPhYI4SCf9eCgW4B9BiiQl6Oj4uDP6X6A  

Space Heritage Forum Sept 2016 Panel Discussion: http://automatemarine.com/spa 

https://www.youtube.com/playlist?list=PLPhYI4SCf9eCgW4B9BiiQl6Oj4uDP6X6A
https://youtu.be/2SvvjmvzT0c
http://automatemarine.com/spa


CORONA was the code name for the highly classified program, conducted by the  CIA  and the  Air  Force, that 
produced a series of satellites used for strategic photoreconnaissance from 1959-72. The program began under the 
name "Discoverer," part of the WS- 117L satellite reconnaissance and protection  program  of  the  U.S. Air Force, in 
1956. CORONA's mission was accelerated  following the shoot-down of a U-2 spy plane over the Soviet Union in 
May 1960. 

Launched into near-polar orbit on U.S. Air Force Thor boosters, CORONA satellites took pictures of the Soviet 
Union, the People's Republic of China, and other areas while in orbit 100 mi above the Earth, and returned the 
exposed film in a return capsule ejected from the spacecraft. 

The Laboratory's mle in CORONA  began  early  in 1955 when Air Force Capt. James S. Coolbaugh, an 
aeronautical engineer by training who was in charge of the Air Force's first satellite program, learned that several 
reserve  officers  enrolled  in  the Air Force master's degree program at MIT were dping theses on satellite control 
systems. Coolbaugh suggested, and Doc agreed, that it would be to the Air Force's advantage to put the graduate 
students to work on Coolbaugh's project. 

Lt. John C. Herther was one of these students. He and his roommate, Lt. William 0. Covington, had 
researched the background material on the requirements for CORONA and were working on complementary 
theses evaluating spacecraft guidance and on-orbit control system concepts. Their theses proposed placing 
a satellite in a 300-mi orbit using an inertially referenced, computer-controlled, two-stage thruster fired at 
apogee. The satellite would use passive on-orbit gravity stabilization. These concepts eventually would 
become  the  foundation  for  the ascent guidance and three-axis passive gravity gradient on-orbit 
stabilization used on the Lockheed Agena spacecraft that carried CORONA's photographic capsule. 
When it came time for Lockheed to select a guidance and control system, the Laboratory had to contend with a 
competing proposal from North American Aviation's Autonetics Division, which had won the design of the guidance 
package for the Minuteman missile. But Doc's reputation and the availability of Dr. Joe Delisle as project engineer-he 
had been largely responsible for the success of SINS-gave the advantage to the Laboratory. Delisle's expertise and 
the Laboratory's low-cost development approach were very attractive to the cash-strapped Air Force project office. 
Delisle proposed that the Laboratory could reduce cost by scaling down the weight and performance of the inertial 
measurement unit (IMU) from the Sperry SINS system to meet the needs of the Agena/CORONA sYstem. This 
approach would require only a small engineering staff. 

The Air Force agreed and awarded a sole-source contract for the spacecraft guidance design and 
on-orbit control to the Lab. The contract required building the first few systems and was run on a 
shoestring. It did not issue formal written reports but relied instead on progress report letters. 
The only documentation for the project consisted of the MIT master's theses, briefing aids, 
engineering drawings, and manufacturing data. 

The guidance system had a three-axis IMU for ascent guidance that used a pitch/yaw gimbaled engine to 
maintain the ascent trajectory plane, with vehicle roll control using gas jets. On orbit, three-axis 
stabilization for horizontal flight kept the camera axis pointed earthward to minimize blur from pitch, 
roll, and yaw cross track motion. This maintained the diffraction-limited, static, high resolution lens/film 
reconnaissance photography by using the pitch and roll gyros (updated continuously using infrared horizon 
sensors for determining the vertical to <0.1-deg accuracy). 

During the operational life of the CORONA program, more than 140 successful missions were flown 
that delivered more than 2.1 million feet of film to U.S. intelligence agencies. This imagery gave American 
leaders unprecedented insights into critical national threats, particularly from the Soviet Union 

 

  

2 
 



United States Air Force “Agena” Satellite 
Guidance developed by MIT Lockheed 500 built 1958-1972 

 
300 for NRO (150 Corona & 150 WS 117L for ELINT) and 200 for NASA space programs 
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Letters of Recommendation to Air Force to Qualify Herther for Pioneer Award 
 
Letter of Reccomendation to AF Space Command for Herther as Pioneer 
 
HQ Air Force Space Command,150 Vandenberg Street, Peterson AFB 80914-4290 
Rick Sturdevant, Deputy Director History Office  

23 April 2002 
Richard S. Leghorn,143 Bayberry Way  
Osterville, MA 02655 

Dear Dr. Sturdevant:  
I understand the name of Jack Herther has been placed in nomination for an USAF Space Pioneer 
Award, a nomination I would like to second. Jack Herther was responsible for conceiving and 
developing the gyro-stabilized satellite control system using horizon-scanning sensors. This 
system was flight tested as part ofthe Air Force 117L program. It was first used operationally in 
the Corona Program where it stabilized Lockheed's Agena satellite so effectively that the 
resolution of the resulting photography was virtually the same as that from earlier high altitude 
balloon flights over the USSR. Combined with Itek's HI-AC photographic system it resulted in 
essentially a ten-fold improvement over aerial photographic technology of the day. As I recall he 
conceived the method of using horizon detectors with other stabilizing components while a 
student at MIT, and managed its flight testing while on Air Force active duty at Wright Field, and 
later as a member of MIT's Draper Laboratories. I became familiar with the issues as an Air Force 
Colonel heading up reconnaissance development planning for General B.A. Shriever at Air Force 
Headquarters. In 1957, as the President and CEO of ltek Corporation, a newly organized start-up 
funded by the Rockefeller family, I recognized the significance of his work for space systems in 
general and photographic satellites in particular. I was fortunate to be able to employ him to work 
on the Corona Program. Itek's photo satellite design incorporating Herther's stabilization was 
competed successfully against such major players as Kodak, GE and Fairchild Camera and 
Instruments. The award was based on the potential of Itek's HI-AC photo reconnaissance system 
stabilized for satellite reconnaissance by Herther's design. After the Corona program his approach 
became the standard for stabilizing many other space endeavors. Because the Corona program 
and its results were highly classified for 35 years, Herther's contributions have gone largely 
unrecognized. It would be very fitting indeed if he were to be recognized as a Space Pioneer of 
the Air Force. As historians have recorded, after Sputnik astounded the world. President 
Eisenhower authorized the vital Corona program, managed by the CIA in collaboration with the 
Air Force, building on the partnership so successful in managing the U2 program. The U2 
program over the USSR was cancelled when Gary Powers was shot down May 1, 1960. 
Beginning August 18th of that year, the dramatic and vital success of Corona photography 
over-flights was in no small part due to Herther's efforts. Corona's historic impact on US Security 
during the crucial years of the Cold War has long been recognized. Unfortunately Jack Herther's 
essential contribution has not. It is impossible for me to overstate my strong recommendation that 
he be designated a USAF Space Pioneer. If you should want more detail on his contribution I find 
he is again working at the Mitre Corporation, If there is anything further I can do to bring 
recognition, at least by historians, to the tremendous contributions of "3- Axis Jack", I will be 
more than delighted. 

Best Regards, Richard S. Leghorn 
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Fritz Oder, Program Manager WS-117L, co-author of the official Secret CORONA history wrote 
the following letter of endorsement to Dr. Rick Sturdevant, dated 11 January 2003: 
 
Dr. Rick Sturdevant 
HQ AFSPC/HO 150 Vandenberg Street, Suite 1105 Peterson AFB, CO 80914-4290 
Dear Rick: I'm writing in support of Jack Herther's nomination to be an Air Force Space and 
Missile Pioneer. He, as an Air Force officer, planned and directed Lockheed's effort in building a 
three-axis stabilized Agena in the SAMOS (WS-117L) program. When CORONA was being 
started he provided overwhelming rationale for that satellite also to be three-axis stabilized. Rand 
had proposed a spin-stabilized concept, which was dropped in favor of the three-axis approach. 
This guidance decision, in which Herther played a key role, was, in retrospect, fundamental to the 
classified satellite reconnaissance programs, which followed CORONA. I seriously doubt that we 
would have the success that we have had if the roll-stabilized approach had been mandated for 
CORONA. In other words Jack Herther's actions have made a very important contribution to the 
Air Force space program, as we know it today. Warmest personal regards, Frederic C F Oder 
Colonel,USAF (Ret) 
 
Captain Truax bio-comments about Herther working relationship etc. 
http://www.thespacereview.com/article/1703/1 
 
Space & Missile Pioneers (Lt. Herther & Boss Captain Truax) Transformation of 
AF Space Command 
http://www.au.af.mil/au/afri/aspj/airchronicles/apj/apj04/sum04/lord.html 
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Genesis of Three-Axis Spacecraft Guidance, Control, 

and On-Orbit Stabilization 
John C. (Jack) Herther 

The MITRE Corporation, 202 Burlington Road, Bedford, MA 01730 
James S. Coolbaugh 

205 North Sheridan Avenue, Deland, FL 32720 
On February 22, 1995, President William J. Clinton signed an executive order declassifying imagery 
collected by CORONA–the program that put cameras aboard satellites for the first time in history. 
Long before the Soviets launched Sputnik, a small group of junior United States Air Force officers 
was working on the technology that enabled starting development of an accelerated program for a 
recoverable film capsule photoreconnaissance satellite system. This work eventually led to the 
invention of the three- axis active spacecraft stabilization technique that permitted evolutionary 
resolution improvements in aerial photography. This engineering breakthrough, adapted from 
RAND’s three-axis multi-role satellite concept of 1954, provided the “stable table” in space that was 
needed to take high-resolution photographs of the Soviet Union’s military installations. The 
intelligence gleaned from these missions dispelled one of the nation’s greatest fears—surprise enemy 
attack—at a critical moment in the history of the Cold War. It not only dispelled both the purported 
“bomber gap” and “missile gap,” but also contributed to a revolution in cartography that led to 
World Geodetic System 1984 (WGS 84), a global reference frame for the earth. This aerial stereo 
photography, when it was declassified, was largely responsible for the WGS-84 coordinate system 
now underlying GPS, and became an invaluable resource on ecology and the environment. 
Lockheed’s Agena spacecraft, designed specifically for Earth observation, carried high-acuity 
(Hi-AC) cameras developed by the Itek Corporation that would provide more intelligence 
information in the first successful CORONA mission than had been amassed by the CIA’s U2 spy 
aircraft in all of its flights. Starting as Air Force Weapon System WS 117L, the SAMOS/MIDAS 
program had nearly completed the three-axis inertial guided Agena vehicle design for two years in 
spite of its lack of funds for two years. Although Agena had not yet flown, its Hustler rocket engine 
had been proven on the B-58 bomber program and Dr. Charles Stark “Doc” Draper’s MIT 
Instrumentation Laboratory was well along in developing its inertial guidance system. When 
CORONA was split off from WS-117L, right after Sputnik was launched in October 1957, the 
program was adequately funded for early operational flights. To the dismay of all involved, its first 
13 missions were ostensibly failures. However, in spite of this shaky start, President Dwight D. 
Eisenhower and his advisors stood by the program, which eventually produced 800 thousand 
pictures of the Soviet Union on 145 satellite missions between 1960 and 1972. As it turned out, what 
was to be a stopgap, supposedly interim system became the backbone of the entire national 
intelligence collection system for the next 12 years. This paper describes the history and development 
of the engineering innovation, three-axis satellite stabilization, which enabled Itek Corporation 
cameras carried by the Lockheed Agena to capture high-resolution photographs of Soviet military 
installations, and then went on to revolutionize the way all earth observation satellites were 
three-axis controlled. Its on-orbit stabilization accuracy also permitted the optimum precise reentry 
angle of CORONA’s film recovery capsule, enabling it to be jettisoned and subsequently parachuted 
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to earth and caught in mid-air, rather than plunging into a large ocean area where it would risk 
being lost or recovered by Russian trawlers. These capsule parachute techniques led the way for all 
of NASA’s human space flight recovery programs preceding the space shuttle. The Agena was 
actually the first general-purpose booster satellite vehicle, and formed the core system for many 
operational satellites and experimental space vehicles. The three-axis, on-orbit stabilization 
innovation was pioneered for CORONA and used on 300 National Reconnaissance Office imaging 
and signals intelligence satellite missions between 1960 and the mid-1980s. It was also used on 200 
Agenas flown by NASA. 
 
1 American Institute of Aeronautics and Astronautics  
Copy of full article may be ordered at AIAA- John C. Herther and James S. Coolbaugh. 
"Genesis of Three-Axis Spacecraft Guidance, Control, and On-Orbit 
Stabilization”http://www.aiaa.org/content.cfm?pageid=406 
Final Color Article Draft before copyrigfht signed to AIAA may be viewed in my Drop Box 

 
Air Force 3-Axis Agena-WS 117L/CIA CORONA Achievements 

 
Firsts for 3-axis active payload on inertial/horizon sensor gas jet 

controlled Corona Agena Spacecraft 
 

● Sea recovery of a re-entry vehicle from space  
 

● Midair recovery of a re-entry vehicle returning from space  
 

● Multiple reentries returned from space. Later missions two 
re-entries separated by 19 days 

 
● CORONA photo taken from space, best resolution 40 feet 

 
● CORONA photos at best resolution of 6 feet  

 
● LANYARD photo at best resolution of 2 feet 

  
● Stereo-optical photos from space 

 
● Use of a satellite to gather intelligence. 

 
● Reconnaissance satellite program to fly 100 missions  

 
● Atlas/Agena SAMOS E-2 payload (300 sm.) passive three-axis 

gravity gradient controlled Spacecraft Atlas/Agena MIDAS 
payload (2000 nm.) passive three-axis gravity gradient Controlled 
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spacecraft stereo photo reconnaissance satellite.  
 

● CORONA was used for mapping the earth’s surface from 1968  
until 1998. It resulted in the World Geodetic System 1984 (WGS 84) 

GEOID, used as the grid for the Transit satellite and later for the 
GPS navigation systems. 

 
References to additional Information: 
Corona Program description at: http://en.wikipedia.org/wiki/Corona_(satellite) 
 
SAMOS E-5 article can be downloaded at: http://www.aiaa.org/content.cfm?pageid=406 
 
NRO History-News reels-Space Triumph Discoverer #13 & 14  and Sentry Satellite (MIDAS) launch: 
                      www.nrojr.gov/teamrecon/CORONA_508_text.doc 
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