Technological Revolutions started at Fort Monmouth

By Wendy A. Rejan
Command Historian

(Note: These articles appeared in the Dec 16 &22 2005 Monmouth Message newspapers)

The history of research and development here reflects some of the most significant breakthroughs in communications and electronics technologies in military history. Those technologies have in the past spanned a vast spectrum of purposes from providing rudimentary methods of communications for front line soldiers, to saving lives with the pacemaker, to measuring the polar ice caps with radar. Some of today’s technologies protect troops from becoming victims of fratricide and are helping to detect Improvised Explosive Devices in Iraq. 
Technologies researched and developed here over the past eighty eight years have revolutionized the way the Army fights and have also played a significant role in the civilian world. 

The Signal Corps established a camp at what is now Fort Monmouth in 1917. Originally known as Camp Little Silver and later Camp Alfred Vail, Fort Monmouth was established as a permanent Army installation in1925. 
In 1917 The Signal Corps consisted of about 2,000 officer and enlisted personnel, far too small for the type of communications support that was going to be needed as the U.S. entered the First World War. The camp at Fort Monmouth was established to rectify that deficiency.

Training for France

The goal during World War I was to train telephone and telegraph operators to be sent to France. 
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The primary method of communication for the Army during the First World War was by telephone.

 While rudimentary radios were available at the time, they were so large that they could not be moved easily. Therefore, they were not conducive to trench warfare. 
Research and development at this time focused on direction finding by radio, aerial photography, and vacuum tubes. 
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The Pigeon training center was also established during this period. The Army considered pigeons a reliable method of communication for soldiers at the front lines. Pigeons trained at Fort Monmouth served during every major war including the Korean conflict. The pigeon-training program was ended in 1957, rendered obsolete by breakthroughs in radio technology.

The laboratories here decreased in importance for a time when the war ended in 1918. 
Signal School established

However, training did continue with the establishment of the Signal School here in 1919. The School instructed Soldiers in radio, telegraph and telephone engineering; there were also courses in photography, meteorology and on the gas engine. Electricity students were trained as telephone and telegraph electricians. 

During the interwar period, the laboratories here developed several important systems. In 1925, for example, the Army Amateur Radio Service (known today as MARS) was established. The goal was to provide worldwide radio communications in times of emergencies and to have a ready supply of radio operators in the event of another war.  
In 1926 scientists developed the SCR 136, a ground telephone and telegraph set for artillery fire control up to thirty miles. 
The SCR 162 was also developed, which provided contact between coastal artillery boats and shore control points. Scientists then developed a 100-mile telephone transmitter, the SCR 132. The first radio-equipped weather balloon was launched here in 1929. This was the first major development of electronics in the study of weather. 

The Army consolidated all of its laboratories at Fort Monmouth in 1929. These became known as the Signal Corps Laboratories. The Army conducted maneuvers, what we now call war games, in the late 1920s. These experimented with mechanized equipment. The Army concluded from these maneuvers that radio was a prime means of communication for armored and mobile forces and that wire was useful only in the rear. 

The research and development labs here were located in nine wooden buildings on the main post until 1935. That year, construction began on permanent fireproof labs and shops. These new laboratories became known as the Squier Labs. They were named after MG  George Squier, the Chief Signal Officer from 1917 to 1923.

During the 1930s the Labs developed various systems used in the Second World War; systems like the Air Corps Mobile transmitter, the SCR 300 walkie-talkie radio set, and radio receivers. 
Radar Developed

Perhaps the most significant development was Radio Detection and Ranging (RADAR).  Radar had developed from the need to protect key locations from aerial bombardment. Prior to the wide spread use of radar, the Signal Corps had been using ineffective sound detectors to try and detect planes flying overhead. By 1936 planes could be detected on an oscilloscope using the pulse echo method as well as a heat-detecting device.

Breakthroughs in radar led to a significant increase in funding for the labs at Fort Monmouth, which in turn led to further projects and inventions. Progress was made with searchlight control and gun laying detectors, surface vessel detectors and long-range aircraft detectors.

By the outbreak of war in 1939 there had been a huge expansion of the Signal Corps here. During the 1940s there were three field labs: the Camp Coles Signal Lab for observing and measuring pilot balloon ascensions; the Eatontown Signal Lab (in the Charles Wood Area) used for constructing antenna shelters; and the Evans Signal Lab, originally located at Fort Hancock, which worked on radio position finding equipment as well as radar. During World War II these Labs employed 14,500 personnel.

Inventions in the 1940s

Some of the key inventions of the 1940s used in WWII included the SCR 510 FM backpack radio, which gave front line troops a method for reliable and static free communication. In 1943 multichannel FM radio relay sets were developed, which allowed advancing armies to sustain communication links. FM radio relay and radar devices are considered among the four of the top five weapons systems that made a difference in WWII. 
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Significant developments continued in the post WWII years. The first weather radar was developed in 1948, allowing Fort Monmouth scientists to observe and track a storm at a distance of 185 miles. The first synthetically produced quartz crystals were grown at Fort Monmouth that same year. These crystals are used in the manufacturing of electronic components. This was a significant development because it made the U.S. virtually independent of foreign imports of this product. In 1949 Fort scientists created the first auto assembly of printed circuits, which was a technique for assembling electronic parts on a printed circuit board. 
Improve transistors
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SC 96396 Fort Monmouth, N.J.  Taking Meteorological Observations.

Source: H. W. Andrews from Zahl papers.



That eventually led to the miniaturization of circuits for both military and civilian use. Although Bell Laboratories first invented the transistor, scientists here did make significant improvements in the composition and production of transistors. In 1951 the Army joined with other services to sponsor mass production techniques. Several contracts were awarded to private industry to produce hundreds of thousands of transistors which were then distributed to various labs free of charge to evaluate their usefulness.
A reduction in force occurred at the labs after WWII. The Eatontown Signal Labs transferred to the Army Air Force in 1951 and moved to Rome, N.Y. However, research in radar did continue at the Evans Lab. In 1946, the Diana radar antenna successfully reflected signals off the moon. A beam of high frequency energy was directed toward the moon and recorded 2.5 second later on a radar screen at Camp Evans. Many acknowledge this feat as ushering in the era of space exploration.
By 1948 Cold War tensions had led to a significant increase in lab personnel. The Korean War (1950-1953) led to breakthroughs in mortar locating systems, known as the AN/MPQ-3 and AN/MPQ-10. 
In 1953, Fort Monmouth scientists invented a floating zone refining process to produce inexpensive, chemically pure silicon crystals after discovering transistor action in silicon.  Silicon was the Army’s principal transistor material by 1964. 
Other inventions included a lightweight field television camera with a back pack transmitter, a personal atomic dosimeter that could be clipped [image: image5.jpg]


to your pocket like a fountain pen, an ultrasonic quartz saw and miniature experimental field radios. 
New detection equipment

The focus at this time was on improving detection equipment, making smaller and lighter equipment, nucleonics, radar and thermionics. There were 4,500 scientists and support personnel at the Signal Corps Labs from 1951-1953. In 1954, a new building was constructed for research and development known today as the Myer Center or Hexagon.

One technology developed here that transitioned to the civilian world was a method for measuring polar ice by using radar. Developed in 1957, this device significantly aided the study of the Polar Regions. 

Fort Monmouth launched the Vanguard I satellite in 1958, which demonstrated the feasibility of solar converters for satellites. This satellite continues to orbit the earth and has an expected life span of between 200 and 1,000 years. The first communication satellite, Project SCORE, was launched that same year and broadcast a Christmas message from President Eisenhower to the American public. It demonstrated the practical real time feasibility of worldwide communication in delayed and real time. The Vanguard II was launched in 1959. This satellite used infrared scanning devices to provide crude mapping of the earth’s cloud cover and used a tape recorder to store the information. 

Global standard established

Between 1959 and 1960 personnel here participated in Project WOSAC, the worldwide synchronization of atomic clocks. This project established global standards for time measurement. 

The Tiros-1 satellite, developed under the technical supervision of the Fort Monmouth Laboratories, sent the first televised weather photographs of the earth's cloud cover and weather patterns to the giant 60 foot "Space Sentry" antenna at Fort Monmouth in 1960. 
Also in 1960, the first Large Scale Mobile Digital Computer (MOBIDIC) was developed. It was the first computer developed for use at Field Army and theater levels.  This van-mounted computer was the first experiment in automating combat support function in artillery, surveillance, logistics and battlefield administration. 
The Courier Satellite, developed and built under the supervision of the Fort Monmouth Laboratories in 1960, was the experimental com​munications satellite that proved high-volume communications, up to 100,000 words per minute, could be relayed through space. 

Transferred to AMC

Signal materiel development transferred from the Signal Corps to the Army Materiel Command (AMC) in 1962. AMC was the first centralized logistics command to exist in peacetime. The Electronics Command (ECOM), a subordinate organization of AMC, took over the research and development for communications, electronic warfare, combat surveillance, automatic data processing, radar and meteorological materiel. 
There were over 1,000 ECOM lab personnel at the Fort during the 1960s. The various laboratories included electronic components, communications/ADP, atmospheric sciences, electronic warfare, avionics, combat surveillance and target acquisition as well as a directorate for research and development and an Institute for Exploratory Research.
 The Hand-held Radar, a ten pound experimental unit that could spot moving targets a mile away, was invented here in1962.

Vietnam


There were several key developments at Fort Monmouth during the Vietnam War years. A Morse Code Readout device was developed in 1964, which could plug into any Army radio and transform the dots and dashes of Morse code into letters formed by a light-emitting diode.  This device allowed a Soldier with no knowledge of Morse code to receive coded messages. The Multi-Channel Laser Relay was developed in 1965. This single pencil-size laser beam acted as a relay of many television and radio channels.  Advances were made with microelectronics in the mid 1960s. Circuitry was made that was more reliable, used less power, and was less costly.  The primary usage for this circuitry was in computers.  

Night Vision equipment developed here in 1968 was used extensively in Vietnam. The passive night vision device used image intensifier tubes to make targets almost as visible at night 

as they were in the daylight.  ECOM fielded a small omni directional radio ground beacon, the AN/TRN-30, for Army aircraft.  The beacon was for used at remote airstrips and landing facilities.

(Editor’s Note: This is part one of a two part series)

Some may find it surprising, but the Defibrillator Pacemaker was actually developed here in 1972 in conjunction with doctors from Patterson Army Hospital. The device regulated the heartbeat but, in addition, could detect the start of fibrillation (wild tremors of the heart's muscle) and briefly stop the heart to allow a normal beat to resume. 

Fort Monmouth has been consistently involved with the improvement of batteries for the last four decades. In 1974 scientists began testing lithium batteries that potentially had four times the life of carbon-zinc and twice the life of magnesium batteries. 

Experiments that began at Camp Evans in 1944 with an artillery and mortar locating device resulted in advances in mortar and artillery locating radars, the AN/TPQ-36 and AN/TPQ-37, now known as Firefinder radars. These radars are being used today in Operation Iraqi Freedom and Fort Monmouth is responsible for their maintenance and sustainment. 

Scientists developed a Laser Mini-Rangefinder in 1974. This small rangefinder which weighed less than one pound could be mounted on small arms and was accurate up to distances of one kilometer.  

An Army reorganization led to the Signal School being sent to Fort Ga. in 1976. Throughout the 1970s various reorganizations saw the creation of organizations here like the Communication Electronics Materiel Readiness Command (CERCOM), Communications Research and Development Command (CORADCOM) and the Electronics Research and Development Command (ERADCOM). 
In 1981 CERCOM and CORADCOM were merged to form the Communications-Electronics Command (CECOM). CECOM was charged with the research, development, engineering and acquisition of communication and electronic systems for the Army.

The research and development labs that existed here during the 1980s included: the Center for Tactical Computer Systems, which was responsible for research and development in computer science systems to include both hardware and software; the Center for Communications Systems, which was responsible for advanced communication systems, survivable, mobile, intercept and jam resistant battlefield communications; and the Center for Systems Engineering and Integration, which was responsible for command and control systems. 
Program Managers, offices

There were eight Program Managers here in the 1980s responsible for various stages of research and development. In 1987 these were reorganized under the Program Executive Offices (PEOs), of which two of the Army’s 22 were located at Fort Monmouth. They were PEO Command , Control and Communication Systems; and Intelligence Electronic Warfare and Sensors. Today the Army has eight PEOs, three of which have offices here.
In 1984 a software center was established here to develop software for the Army’s communication and electronics systems. 
At the outset of the twenty first century CECOM had a suite of test beds at Fort Monmouth, collectively known as the Digital Integrated Laboratory, to fine tune and test technologies. 

Today, the electronics world is driven by private industry rather than by the Army. Because of this, commercial off the shelf (COTS) technologies are often procured by the Army and adapted to military uses. 
CECOM motto

CECOM’s motto in the twenty first century was “adopt, adapt, develop.” When technologies could not be readily adopted or adapted from private industry, CECOM developed them itself. According to Fort scientists James J. Barbarello and Walter Kasian, utilizing COTS products not only saves the Army money but can also speed up critical equipment fieldings. 
Computer software is most often adopted from commercial vendors as the military is more able to stay current in this field by adopting commercial technology. In the 1990s, CECOM successfully adapted commercial lithium ion cell technology to its military unique batteries in order to save the Army money. 
In 2003 the Research and Development labs here were realigned under the new Research, Development and Engineering Command, a new major subordinate command under AMC.  The Communications-Electronics Research Development and Engineering Center’s (CERDEC) labs are now divided into the following directorates: Command and Control, Space and Terrestrial Communications, Night Vision and Electronic Sensors, Intelligence and Information Warfare and Software Engineering. 
Fort scientists and engineers continue to make numerous breakthrough inventions, spurred on by the requirements of operations Enduring Freedom and Iraqi Freedom. 
Two of the CERDEC’s innovations made the Army’s top ten list of inventions in 2003. These were the BA-8180/U Zinc-Air Battery and the Portable Omni-Directional Well Camera System. 

Fort Monmouth’s long and illustrious research and development history includes innovations that have shaped history and touched the lives of each and every American as well as people around the globe. This synopsis should by no means be considered a comprehensive examination. If you would like to learn more, please visit the Historian’s website at http://www.monmouth.army.mil/historian/ and view the list of Fort Monmouth firsts on the publications page. 
Radio Shop, Camp Alfred Vail 1919.





Fort Monmouth developed the first synthetic quartz crystals used for frequency control in electronic equipment





Wire Class, Fort Monmouth 1920





Innovative meteorological technologies were developed at Fort Monmouth beginning in the early 1920s and culminated in the first weather radar in 1948.





Electronics Students, Fort Monmouth 1942








