Fort Monmouth engineers get smart!

By Wendy Rejan
Historian’s Office, DCSOPS
(Note: This article appeared in the 28 September 2007 Monmouth Message)



Any die-hard “Dick Tracy” or “Get Smart” fans out there will be thrilled to know that yesterday’s science fiction became Fort Monmouth’s latest engineering endeavor in 1953 when scientists here developed one of the first electronic spy gadgets ---the Dick Tracy transistor watch radio. 
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Weighing in at just over two ounces, the radio could pick up radio stations from here to New York City. A hearing amplifier was connected to the radio by a wire concealed in the wearer’s sleeve. The mercury battery of the first model lasted about ten hours and a knob on the face of the watch allowed the wearer to select a frequency. 

The radio was named for Dick Tracy, a comic strip (1931-1977) about a hard-nosed police detective constantly on the tail of bad guys. Tracy often used his two-way wrist watch radio to get out of scrapes. 
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Later television shows like "Get Smart" (1965-1970) and “The Man from U.N.C.L.E” (1964-1968) furthered the idea of crime fighters using advanced technical gadgets to catch criminals and get out of jams. 

In "Get Smart" Agent 86, Maxwell Smart, regularly used the heel of his shoe as a telephone. In "U.N.C.L.E", secret agents Napoleon Solo and Illya Kuryakin used radios disguised in cigarette packs and pens. 

Signal Corps scientists here were ordered to come up with the wrist watch transistor radio on a Friday in August 1953. They had accomplished their mission by the following Monday. First lieutenant Paul W. Cooper, an electrical engineer, was working in the Search and Intercept Department of the Signal Corps Engineering labs at the time. The department was responsible for research and development work with transistors. 

The watch was invented by Cooper and Joseph F. O’Brien. Harry H. French was responsible for the printed wiring board and fabrication. According to Cooper, the scientists manufactured many of the components themselves. 

Other components were commercial, off-the-shelf products manufactured by Bell Labs, Western Electric and RCA. The U.S. Patent Office required the inventors to give the U.S government and its allies a royalty free license so they could go on to explore commercial uses for the watch radio. 

Cooper explained the brainstorming for possible uses of their new invention in a 1998 Institute of Electric and Electronic Engineers article, saying, “for normal marketing options at that time, we identified the following embodiments in which the radio could be packaged: in a hat, on the lapel of a coat or blouse, on the wrist, in a fountain pen, on the ear (perhaps combined with a hearing aid), in the hair (as on a hairpin), in a coat or shirt pocket, in the head of a cane, in the locket hanging from a necklace with earrings acting as an ear piece, in a pocket watch, in a brooch, or a belt ornament. Applications and physical configurations of a miniature radio for clandestine purposes are legion.” 

Cooper said he imagined the device could also provide relief from boredom such as from “boring company, or a boring play or lecture.” At the time of the invention, transistors were made of germanium (a grey-white metallic substance). 

Subsequently, in 1953, Fort Monmouth scientists discovered transistor action in silicon and invented a floating zone refining process to produce inexpensive, chemically pure silicon crystals. 

By 1964, silicon was the Army’s principal transistor material. According to Cooper, most consumer electronics by the 1960s were transistor-based. 

When news broke about the fort’s Dick Tracy invention, the Daily News reported “the Army today caught up—almost, at any rate-with Dick Tracy.” The Asbury Park Press described the watch radio as having a “Lilliputian size” and Time magazine announced that “life imitated art.” 

When the Daily News pointed out that unlike the Signal Corps' invention, Dick Tracy’s watch could both transmit and receive, the team received instructions for devising a similar capability. 

According to Cooper, by the end of 1954 TI and Regency Corp. had developed a shirt pocket transistor radio. They predicted that the transistor radio was a predecessor of eventual two-way communications, and “this has largely come to pass” the engineer said in 1998. 

As Fort Monmouth celebrates its 90th anniversary this year, the Dick Tracy invention is another remarkable piece to add to that legacy. 

(Editors Note: third in an occasional series detailing Fort Monmouth’s 90th anniversary).
This 1952 comic strip shows Dick Tracy using his 2 way wrist watch radio. The comic was created by Chester Gould in 1931.





Initial model of wrist radio ("The U.S. Army Signal Corps' "Dick Tracy" Transistor Wrist Radio (1953)" By Paul W. Cooper, Proceedings OF The IEEE, VOL. 86, No. 1, January 1998. © 1998)











