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Development of the Rebound Governor
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Abstract: Rebound of the escapement system of the seLEcTrRic Composer after escapement is limited by the rebound governor, a de-
vice consisting of an overrunning clutch and a mass that is coupled to the system only during rebound. The development of' the re-
bound governor is described in this paper and its effect on the escapement system is shown by oscilloscope traces of system displace-

ment versus time.

Introduction
To achieve proportional escapement, the sELECTRIC Com-

poser depends on the fact that the pinwheel in the escape-
ment system comes to rest with a set pin against a fixed stop.
If the escapement system is seen as a freely rotating mass
pushed by a soft spring, and the “fixed stop™ is seen as a
stiff spring, the conclusion is drawn that the system will not
immediately come to rest after escaping, but rather will re-
bound away from the stop with a long, slow excursion. To
obtain a predictable escapement at any operating speed and
to meet various timing requirements at high speed, the
amount of rebound must be limited. This is accomplished
by the rebound governor, which consists of a mass, or
inertia, attached to the leadscrew (Fig. 1) through an over-
running clutch. When the escapement system rotates in the
escapement direction, the clutch overruns (Fig. 2) and the
system ““feels” only the light frictional torque of the clutch.
In the rebound direction, the clutch couples the governor
inertia to the system inertia. Consequently, the energy
which is returned to the system after the impact at the end
of escapement is divided between the system and the gover-
nor, and the amount of rebound is greatly diminished be-
cause of the mass added by the governor.

Specifications for a rebound-limiting device required that
the pinwheel rebound be maintained within two degrees
during pin-setting operations and that the leadscrew be
stationary during print. (The timing sequence and dynamics
are such that if the former is met, the latter is also.) Only a
minimum of inertia and drag torque, of the order of one
inch-ounce at the leadscrew, could be added to the escape-
ment system, and the backspacing of the system could not
be restricted. As with any design, the device had to fit the
space available and meet reliability criteria.
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Figure 1 Rebound governor assembly.

Several means of limiting rebound were considered, but
did not go beyond the discussion stage. Perhaps the most
obvious would have been to use the pinwheel as a ratchet,
with a “rebound” pawl designed to allow motion in the es-
capement direction only. This could provide a very positive
rebound control, but would have caused noise as the pawl
chattered over the pins during escapement, or would have
required the design of & mechanism for lifting the pawl dur-
ing escapement, then dropping it into the pins at the precise
moment to catch the rebound. In either case additional
hardware, probably a special mechanism, would have been
needed to allow backspacing.
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