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13. Road to Sputnik

SCUD

The Scud missiles that made so much publicity during the Gulf War in 1991 can be
traced back to the Korolev's original R-11 rocket. Since the mid-1950s, Makeyev's SKB-
385 worked on the submarine-launched R-11FM. In 1958, they expanded their work
and initiated development of a new ballistic missile based, similarly to the R-11, on
inhibited red-fuming nitric acid and kerosene as propellants.

The new missile, R-17, was only slightly longer than the R-11 but had much better
performance characteristics, including a larger range up to 300 km (185 km) and im-
proved reliability. The main innovation was an introduction of propellant pumps in-
stead propellant expulsion to the combustion chamber by high-pressure gas. The mis-
sile plant in Votkins worked closely with SKB-385 on this project. The Soviet Army
accepted the new ballistic missile R-17 (SS-1c or Scud-B) for deployment in March
1962.

The missile was also produced for export and the USSR provided this export version
to its client states. Egypt was the first to fire Scuds, launching three missiles against
Israel in 1973. Iraq and Iran widely exchanged Scuds during their 1980–1988 war. (Iran
got its Scuds from North Korea.) Iraq actually developed an improved version — with
the larger range — of the missile, the Al-Husayn, by enlarging propellant tanks. The
largest number of Scuds, between 1000 and 2000, were launched by the communist
Afghan government against Mujahideen guerilla fighters in 1989–1991.

Fig.13.18. Bottom — Scud missile in the Imperial War Museum in Duxford,
England. The cuts in the missile body show the details of the missile design; a
full-size model of a Patriot missile is seen on the right. The missile is 37 ft 4 in.
(11.2 m) long, its diameter is 2 ft 11 in. (88 cm), and its mass (fully fueled) is
14,046 lb (6370 kg). Top left — the cut in the middle of the Scud shows propel-
lant tanks: the propellant from the upper tank is delivered to the engine through
the pipe along the axis of the lower tank. Top right — four aerodynamic sur-
faces in the engine exhaust flow for thrust vector control. The surfaces are moved
hydraulically as shown by the arrow. Photo courtesy of Mike Gruntman.
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of early rocketry and the subsequent developments which led 
into the space age. People of various nations and from various 
lands contributed to the breakthrough to space, and the book 
takes the reader to far away places on five continents.  

This world-encompassing view of the realization of the space 
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journey from a child growing on the Tyuratam launch base in 
the 1950s and early 1960s, to an accomplished space physicist 
and engineer to the founding director of a major U.S. nationally 
recognized program in space engineering in the heart of the American space industry.   

Most publications on the topic either target narrow aspects of rocket and spacecraft history or are 
popular books that scratch the surface, with minimal and sometimes inaccurate technical details.  

This book bridges the gap. It is a one-stop source of numerous technical details usually unavaila-
ble in popular publications. The details are not overbearing and anyone interested in rocketry and 
space exploration will navigate through the book without difficulty. The book also includes many 
quotes to give readers a flavor of how the participants viewed the developments. There are 340 
figures and photographs, many appearing for the first time. 
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