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of "a cluster") is encountered less often. Side units can be made
in the form of boosters (independent single-stage vehicles, having
independent propulsion systems) or in the form of fuel sections
connected in a cluster (hinged or rigid), supplying one engine (or
a cluster of engines, located on a common power frame) with fuel.
Figure 16.1 shows a combined multistage vehicle, consisting of

two series connected units A and B and two side-mounting boosters
C and D, located on each side of unit A.

Fig. 16.1. "Titan-IIIC" multistage
rocket.

Usually the quantity of units in clusters configuration depends
on the initial weight of the flight vehicle, and their construction -
on the method of transmission of thrust force of engines can be
‘applied to the body of only one unit of the cluster (for instance,
the central unit) or to a special frame, representing a monocoque
shell. In this case the side units will in essence constitute
suspended fuel compartments, located around the carrier central
unit in the first case and inside the frame in the second case.

The construction of each unit of a multistage liquid-propellant
flight vehicle, as the construction of the body of a single-stage
vehicle, consists of three main parts (Fig. 16.2): fuel compartment,
in which tanks with fuel and oxidizer are placed, engine (tail)
section and nose section. For flight vehicles with engines operating
on solid propellant, the separation into fuel and engine compartments

FTD=MT=24-6T=T0



will be absent. In the forward section (nose cone) of the single-
stage flight venlcle and in the forward section of the unit of the
last stage of a sectional flight vehicle the payload 1is placed.

On other units of a multistage flight vehicle instead of the forward
section there are installed transition frames or other elements,
ensuring power connection between the bodies of the units. For
certain types of flight vehicles there are special instrument
compartments for accomodation of control equipment. The structure
diagram of almost all compartments are determined by the system of
effective external forces and depend on the overall arrangement of
the flight vehicle.

Fig. 16.2. Assembly diagram of
"Saturn" bglllutic type missile.

Fuel compartment. There are two types of constructions of
fuel compartments: with suspended tanks and with so-called carrier
tanks. Suspended tanks are usually applied for flight vehicles
equipped with propulsion systems with a pump system for fuel feed
and with comparatively small aspect ratios of tanks (small ratio
of length to diameter).
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