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Orbital Weapons Orbital weapons may have the advantage of surprise, but would 
they be accurate ? 

A MONTH ago, on November 3, Mr Robert McNamara, 
Secretary of Defense in the United States, announced 
that he has evidence that the Soviet Union has devel
oped a weapons system which consists of a rocket 
system for launching warheads into orbits about the 
Earth and then returning them on to predetermined 
targets. Studies now carried out in Britain suggest 
that the obvious advantages of such a system, chiefly 
surprise, will be to some extent at least outweighed 
by the disadvantages of increased inaccuracy. 

According to reports from Washington, the evidence 
for believing in what is called the fractional orbital 
bombardment system consists chiefly of nine rocket 
launchings from the Soviet Union in the past few 
months. These have all consisted of brief flights in an 
orbit inclined at 50 degreees to the Equator and with a 
perigee and apogee of 145 and 210 kilometres respec
tively. The satellites which have caused particular 
concern are those known, from Russian announcements, 
to be Cosmos 139, 160, 169, 170, 171, 178, 179, 183 
and 187. 

It is also relevant, of course, that the then prime 
minister of the Soviet Union, Mr N . Kruschev, said in 
1962 that the Soviet Union was to develop a rocket 
system which would enable warheads to be delivered 
on to their targets from any direction. 

To function efficiently, a system of this kind must 
obviously involve an orbit which is low but yet suffici
ently high to avoid serious consequences due to air 
drag. The element of surprise is the immediate attrac
tion of such a system. Such a missile would be above 
the horizon from its target for about three or four 
minutes, but a ballistic missile on a course which 
spans a distance of 5,000 nautical miles would be visible 
to direct radars for the whole of 12 minutes-at least 
four times as long. But it is also plain that attacks 
with orbital weapons could be launched from any 
direction, at least if sufficiently powerful launch 
vehicles are available. With this system, it is also 
difficult for a defence to predict the point of impact 
even after an attacking missile has been identified
everything depends on when the retro-rocket is fired 
roughly IO minutes before impact. 

The snags, however, are considerable. For one 
thing, an orbital system would need a greater launching 
velocity than a ballistic missile, and the need to carry 
a retro-rocket implies either a larger launching vehicle 
or a smaller payload. Detailed calculations of the 
seriousness of these effects necessarily depend on the 
detailed characteristics of the rockets concerned, but a 
rough estimate would suggest that the payload of a 
rocket vehicle would be halved if it were converted to 
use in the orbital mode. In this rough estimate, the 
need for extra launching velocity seems to be decisive 
and responsible for three-quarters of the reduction of 
payload. 

To make up in part for these disadvantages, it is of 
some importance that the orbital system could benefit 
from eastward launching directions. The benefit to be 
won in this way from the rotation of the Earth seems 
to be equivalent to roughly an extra 10 per cent of 
payload. In practice, of course, it would only be pos
sible to take the fullest advantage of this small benefit 

by sacrificing a good deal of the element of surprise. 
The chief disadvantage, however, of the fractional 

orbital ballistic system seems tt> lie in the increased 
inaccuracy likely to be involved. There are two 
sources of inaccuracy-the inaccuracy due to the 
inertial guidance system during the launching phase 
and the period of travel in a low orbit about the 
Earth, and the inaccuracy of the retro-rocket. The 
errors attributable to guidance seem to be greatest 
180 degrees from the launching point, and least in the 
last quarter of the first orbit. 

Naturally, the aiming errors depend very much on 
the types of errors involved in launching, but the 
sensitivity of the satellite orbits to errors at launching 
seems to be much greater than the sensitivity of 
ballistic rocket trajectories. Satellites intended for 
circular or nearly circular orbits are understandably 
affected to a quite remarkable extent by errors of 
vertical speed-a few feet per second can mean as 
many nautical miles of error at the end of the journey. 

The errors due to the retro-rocket itself are likely to 
be greater. For the simplest retro-rockets based on 
solid propellants, miss distances of six nautical miles 
are possible. It is, of course, possible that the designers 
of an orbital weapons system would seek to diminish 
the importance of this source of error by carrying 
better retro-rockets into orbit, in which case the pay
load would be still further reduced. Errors of yaw 
(but not pitch) of the rocket at the point at which the 
retro-rocket fires might be responsible for a further 
miss distance of more than one nautical mile. 

It is also relevant that the errors associated with 
the drag of the atmosphere in low orbits about the 
Earth may be quite considerable. 

In these circumstances, it would seem that the 
errors realistically to be expected of guidance systems 
would be such as to make the orbital system a blunt 
instrument for use against targets where the errors 
are greatest. Lumping all the sources of error together 
suggests that the greatest miss distances might be 
more than seven nautical miles for the orbital system 
compared with l ·2 nautical miles for a ballistic missile. 
Even if the inaccuracy of the retro-rocket were elimin
ated by improving the system, the errors due to other 
causes would still be close on four nautical miles . 
Although it is theoretically possible to improve on this 
performance by the use of guidance stations near to 
the point of impact-ships or earth satellites-the 
chances are that such devices will be for some t.ime 
impracticable. 

It is also possible that the accuracy of the orbital 
bomb could be improved by providing for the weapon 
to complete one orbit of the Earth before homing on 
to its target. Accurate tracking during the preliminary 
orbit would enable the final accuracy of the weapon to 
be markedly improved, but there would be a loss of 
the element of surprise which seems t,o be the principal 
advantage of the orbital bomb. 

Finally, it is worth remembering that this whole 
discussion may ju the end turn out to have been 
academic. Russia has denied any intention of building 
a weapon of the sort described here. and the denial 
should not go unrecorded. 
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