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sec sec sch sech arc sch sech_1 ~
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GRAPHICS DISCLAIMER

All figures, graphics, tables, equations, etc.
merged into this translation were extracted
from the best quality copy available.
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DEVICE FOR MEASURING AERODYNAMIC FORCES

V. V. Bogdanov, S. T. Romashkin
\’>This invention is in the field of aerodynamic tests, and it is
intended for use in wind tunnels for short~term action.

We know about devices for measuring aerodynamic forces which
contain scales outside the models with force transducers and an accelero-
meter fastened to a holder or onto the housing of the scales. The
signals from the transducers are added and supplied to a meter.

The problem with these devices is that they do not adequately
compensate the signals for the oscillations of the holder and the
vibrations of the scale housing.

The purpose of this invention is to eliminate this drawback.
This is done by simultaneously introducing a correction for the linear
and angular accelerations of the model measured with an accelero-
meter installed in the holder at the model attachment site.
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The figure explains the principle of the invention.

The device consists of extramodel aerodynamic scales 2 installed
on support 1.

The scales are rigidly connected with elongated holder 3, which
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terminates in a conical mounting seat on which the model to be tested
4 is mounted. Accelerometer 5 is installed inside the holder at the
point of its connection with the model.

Electrical signals proportional to the deformations of the
sensors of the force transducer 6 are sent through adders 7 to the
input of amplifiers 8, and from the output of the amplifiers -‘to the
input of frequency filters 9. After filtration, the signals are
recorded by galvanometers 10. The output signals of the accelerometer
are sent to the signal separation unit 11, which isolates the signals
proportional to the linear and angular accelerations of the model,
respectively.

The signal separation unit consists of adders 12 and adjustable
coefficient units 13 and 14 with mutually crossed connections. The
signals from the output of the separation unit are sent to the input
of unit 15 which compensates the signals for the inertial forces which
act on the model. The compensation circuit consists of adjustable
coefficient units 16 and 17 with mutually crossed connections,
adjustable gain factor units 18 and 19, and adders 20.

The device operates as follows. The measured aerodynamic force,
in the form of an exponential pulse 0.1 s long with a steep
leading edge, acts on the model. The effect of the pulse and
vibrations of the support excite free low-frequency oscillations of
the holder and high-frequency oscillations of, the scales.

As a result, along with the valid component, the measured
signals contain low-frequency and high-frequency oscillatory com-
ponents.

After the signals have been amplified by the amplifier, the high-
frequency component is filtered out by a low-frequency filter, while
the valid signal is recorded by the galvanometer.

The signals of the tangential and linear accelerations are
sent from the accelerometer to the signal separation unit. By
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addition and subtraction, they are transformed into signals pro-
portional to the linear and angular accelerations, respectively, in
this unit.

The equality of the added or subtracted s}gnals is obtained by
the unit's controllable coefficient assemblies; thus, total mutual indepen-
dence of the signals from the linear and angular accelerations is
provided.

These signals are amplified with the appropriate controllable
coefficients in the compensation unit, and they are added with the
signals from the force transducers.

This device can be used in both three-component and six-
component scales.

Subject of Invention

This invention is a device for measuring aerodynamic forces
which contains aerodynamic scales with force transducers, an accelero-
meter with two sensors mounted in a holder, and a two-channel
meter consisting of a series-connected adder, amplifier, frequency
filter and recorder. It is different because in order to compen-
sate for the low-frequency oscillations of the holder and vibrations
of the housing of the scales, it has a unit for separating the sig-
nals of the linear and angular accelerations. This unit is a
two-channel unit with addiding amplifiers in each channel. It also has a two-
channel compensationkﬁhit is series-connected with it through con-
trollable elements, e.g., potentiometers. This compensator is
built with adding amplifiers with a controllable gain factor in each
channel. Both inputs of each amplifier of the signal separation unit B
are connected to the appropriate outputs of the accelerometer through
controllable elements, e.g., potentiometers, and the outputs of the

compensation unit - to the appropriate adders.
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