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Electro-Optical Time Marker for High-Speed Cameras
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When high-speed motion pictures are used to record
events for scientific study, it is desirable to record
precise timing information on the film simultaneously.
An improved electro-optical device has been developed
that is capable of converting high-frequency electrical
pulses into permanent optical records on film. Ac-
curate, well defined images have been formed of elec-
tronic pulses having repetition rates greater than 104
pulses/sec and pulse widths of 20 usec or less. The
device, a schematic diagram of which is shown above,
uses a silicon carbide electroluminescent diode driven
by a small electronic switch.

Previous attempts to provide such a film strip timing
record have required the use of neon-filled gas dis-
charge lamps. However, there are various troublesome
features inherent to the design of these lamps, such

as relatively long glow initiation and decay times, low
maximum current capability, and rapid electrode
degradation by ion bombardment if the current rating
is exceeded. In high-speed photography, these prob-
lems combine to produce a poorly defined image of
the timing code and a high failure rate of the lamps.

The illustrated circuit was designed to modify a °
camera system previously equipped with neon-lamp
time markers to permit the low-voltage electrolumi-
nescent diode to function with the high-voltage timing
signal supplied to drive the neon lamps. The circuit
is a three-stage switching amplifier. Negative-going
timing pulses (OFF level equals +150 volts; ON level
equals +15 volts) are connected across the input. The
first stage operates as a low-power, class A amplifier
whose input is drawn from a high-resistance voltage

(continued overleaf)

_‘

This document was prepared under the sponsorship of the National
Aeronautics and Space Administration. Neither the United States
Government nor any person acting on behalf of the United States

Governmént assumes any liability resulting from the use of the
information contained in this document, or warrants that such use
will be free from privately owned rights.




divider. This stage isolates the circuit from the timing
pulse generator. The second stage is a normally sat-
urated electronic switch. The final, intermediate power
stage is capable of driving one, two, or more electro-
luminescent diodes connected in parallel.
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This invention is owned by NASA, and a patent

application has been filed. Royalty-free, nonexclusive
licenses for its commercial use will be granted by
NASA. Inquiries concerning license rights should be
made to NASA, Code GP, Washington, D.C. 20546.
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