
High-Gain
Drive Amplifier

Reference 
Signal 

Amplifier 

April 1965	 Brief 65-10096 

NASA TECH BRIEF H 
NASA Tech Briefs are issued by the Technology Utilization Division to summarize specific 
technical innovations derived from the space program. Copies are available to the public from 
the Clearinghouse for Federal Scientific and Technical Information, Springfield, Virginia, 22151. 

Digital System Accurately Controls Velocity of Electromechanical Drive 

Servo or 
Drive System

Reference 
Signal (f2) 

Error Signal 

Digital Positive-

'NJ
Going Ramp 

Input
Generator 

Signal If i ) I

Summing 
Network

Digital 
Negative-Going 
Ramp Generator 

The problem: Accurately controlling the velocity 
of an electromechanical drive mechanism. An example 
of such a mechanism is the drive for the mirror in an 
interferometer-type spectrometer. Analog circuits 
which have been used to provide velocity control 
depend on the gain and phase characteristics of the 
circuit components. Environmental conditions and 
component aging tend to alter these characteristics 
and reduce the attainable control accuracy. 

The solution: The use of a digital circuit, rather 
than an analog circuit, to control the velocity of the 
drive mechanism. Since the essential electronic com-
ponents used in the digital circuit function only as 
switches (open or saturated), their gain and phase 
characteristics are relatively unimportant.

How it's done: The digital circuit consists of five 
basic units: a digital positive-going ramp generator, 
a digital negative-going ramp generator, a summing 
network, a high-gain drive amplifier, and a reference-
signal amplifier. The input signal, at frequency f 11 is 
coupled to the digital positive-going ramp, which is 
coupled to the summing network. A reference signal 
at frequency f2 proportional to the velocity of the 
mirror in the drive system is amplified and fed into the 
digital negative-going ramp. This reference signal, 
now in digital form, is also fed into the summing 
network. The addition of the signals in the summing 
network results in an error signal. This signal is 
amplified by the high-gain drive amplifier and used to 
keep the drive velocity and the reference signal 
constant.
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This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States Govern-
ment, nor NASA, nor any person acting on behalf of NASA: A. Makes 
any warranty or representation, express or implied, with respect to the 
accuracy, completeness, or usefulness of the information contained in

this document, or that the use of any information, apparatus, method, 
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damages resulting from the use of, any information, apparatus, method, 
or process disclosed in this document.
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Notes: 

1. The two ramp generators and the summing net-
work may be incorporated into a single unit. 

2. The control accuracy depends on the stability of 
the input signal frequency. 

3. Inquiries concerning this invention may be directed 
to:

Technology Utilization Officer 
Goddard Space Flight Center 
Greenbelt, Maryland, 20771 
Reference: B65-10096

Patent status: NASA encourages the immediate 
commercial use of this invention. Inquiries about 
obtaining rights for its commercial use may be made 
to NASA, Code AGP, Washington, D. C., 20546. 

Source: Grady B. Nichols 
(GSFC-287) 
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