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SECTION III
AIRCRAFT CAMERA WINDOW

The selection of the aircraft camera window is the first installation factor con-
sidered. The significant glass properties for this application are striae, bubbles,
surface finish, and thermal coefficient of expansion (4).

Obtaining glass with no visible striae and acceptable bubble dimensions is not
overly difficult. However, the cost of surface finishing increases rapidly with the
degree of parallelism and flatness. It is, therefore, important to establish a mini-
mum acceptable level. Figure 1. Aircraft Camera Window Surface Flatness, relates
the lens system resolution and focal length to the necessary window surface flatness,
showing, for example, that for a 6-inch focal length camera with 40 lines/mm. reso-
lution, the window surface may contain up to 11 fringes (5). This is well below the
military specifications for aerial mapping camera windows (4).
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FIGURE 1. AIRCRAFT CAMERA WINDOW SURFACE FLATNESS
























FIGURE ¢ BOTTOM VIEW OF HAMBE
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The theoretical total heat loss from this chamber was calculated to!
A complete analysis is contained in the Appendix, "Theoretical Chanbher Heat 1

A completely solid-state temperature control unit was designed and Tabricated at
RADC. This unit is reliable, rugged, insensitive to pressure variations, and provides
precise temperature regulation. (Reference Figure 5. Temperature Control Unit.)
Powered by the aircraft's 28 vdc supply, the control generates 25 volt square pulses
whose width depends on the relationship between the setting of the unit’s cutolf tempera-
ture (21°C. in this case) and the existing internal chamber temperature. A thermistor,
with its inverse temperature-resistance characteristic (Reference Figure 9. Therm-
istor Resistance) is utilized in a bridge network as a temperature sensor for the con-
trol unit,

This sensor was originally located inside the camera on the lens assembly, but
this location resulted in temperature oscillations in the chamber. It requires appreci-
able time for the temperature within the camera to change when the camera surface
temperature increases or decreases. The thermistor was subsequently located on
the precision timer platform to the rear of the camera. This keeps the chamber air,
as well as the camera, at a nearly constant temperature.

The power transistors were originally located within the chamber, but the high
currents that had to be handled necessitated adding a cooling blower which generated
112 watts of uncontrollable heat. This resulted in a temperature rise in the chamber
above the calibrated value whenever the heat transfer from the chamber dropped be-
low 112 watts. The power transistors operate at fuli power or are cut off; therefore,
they are not temperature dependent. They were relocated outside the chamber where
the ambient temperature varies from the existing ground level temperature to -55°C.
at high altitudes. Subsequent operation proved satisfactory.

Ten 70 watt incandescent lamps, connected in parallel, were used as the chamber
heating elements (reference Figure 10. Thermal Control Wiring Diagram). Incandes-
cent lamps were selected due to their simplicity and because heat transfer is in the
form of radiant energy. This characteristic is important at high altitudes where the
air density is very low and heating by convection decreases proportionately.

The temperature of the camera and chamber can be continuously monitored in
flight from the aircraft cockpit using three sensors located inside the camera and one
in the chamber. Two of the three camera sensors are thermistors, one attached to
the lens assembly and the other against the registration frame. Each is calibrated
to reflect the lens and film area temperatures. By incorporating the sensors into a
bridge network, a nullimeter was instrumented to indicate the variation from the cali-
brated temperature of 21°C. This meter has three ranges with full-scale deflections
of #3°9C., £300C., +100°C. (Reference Figure 11. Lens and Film Temperature
Monitor Circuit.) The third camera sensor is a thermocouple attached to the inner
body of the camera to permit monitoring of the camera surface temperature. The
final sensor, another thermocouple, is located in the chamber to allow observation of
this air temperature in flight., These thermocouples are wired to another cockpit
indicator which reads directly in degrees centigrade. (Reference Figure 12. Camera
and Chamber Temperature Monitor Wiring Diagram.)
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