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Besco, K. C., Th= Effects of Cockpit Vertical iccelerations on e Simple Pjloted

Tracking Tesk, heport Mo. NA-61-47, North American Aviation, Los Angeles,
California, 13 April 1961, Presented at the Midwestern Psychological Association
Meeting, Chicego, Illinois, € May 13€1.

Purpose. Determination of the effects of cockpit verticel acceleration on pilot
performance during a closed loop, one-dimensional (pitch) tracking task,

Method. The "Pilot Operated Dyneamic Flight Simulator® was used with an analog
camputer whicn was programmed for control actions. At the maximum rate of move-
ment (12 ft per sec. for 5 ft of excursion), the freguency response is 11 ear
and produces an acceleration of 3.5 g's. A S5-inch CRT, a "g" meter, and a
green light (illuminated when pitch errors were less than 1/2 degree) were
mounted in the simulstor. Auditory and visual cues outside of the simulator
were maxirmally reduced,

A compensatory tracking task of aircraft pitch attitude was presented to
four highly experienced test pilots after pre-test practice sessions under the
followirz conditions:

(1) Four conditions of motion:

(e) XNo motion.

(b) Aircraft response motion only.

(¢) Aircraft response motion plus low turbulence (RMS value of
2 ft per sec.).

(a) Aircraft motion plus high turbulence (FMS value of L ft per sec.).
(2) Command signals at low, medium and high frequencies (.008 - ,159 cps).
(3) Command signals of low, medium and high emplitude (1.5 - 4.5°).
(4) Fkeplication after one week,

Results. Anslysis of variance of the log RMS errors in pitch attitude showed
the effect of motion to be significant et the .01 level. The introduction of
subject-contrclled cocxpit motion enhsnced tracking ability., When turbulence
(i.e., moticn extraneous to control movement) was added, tracking performance
deteriorated sinificently.

Buckhout, E,, C., 1. Goldsmith, H, Sherman, and P, A, Vitale, Research on Motion
Simulation in Ground-Based Mission Simulators. MRL Technical Report (in press),
€S70th Aerozpece Medical Research Leboratories, Wright-Patterson AFB, Ohio,
August, 13¢€z.

Purpose. An investigation of several possible motion simulation techniques to
determine which, if any, would contribute to the effectiveness of ground-based
trainers in pramotinz transfer of training.

3



















































flesults, lieither the tappin, rate rnor mental addition tests were reported to
show significant effects which could Le etiributed tc different lzvels of ac-
celeration. The results of the hend tremor test were uninterpretable because
of artifacts produced by the equipment, Significant effects were reported for
nend RT (p< .05), body swey, depth percertion, visual acuity, trecking ard con-
stancy of foot pressure {all r<.Cl).

Discussion. The suthors su;zsest that the increesed decrements cver time in
visual escuity and foot pressure constancy under vibration (especially at 3.5 cps)
may incdicete possible fatigue effects, There is a sericus question as tc the
appropriateness of the analysis epplied to the data. Specifically, it appears
that the triels effect is used es the error term to test the effects of intensity.
If this is true, the statistics have, at best, & rather unusuel meaning,

Tinker, M. A,, "Zffect cf 7Vibretion Upon Readirg," Amer, J. Psychol., Vol €1,
PP 386'370o lgbe

Purpose. To study the effect of vibretion upon speed of verception as measured
by resding speed.

Method. Two groups of 69 students were presented with Forms I and II of Tinker's
Speed of Reading Test in a well 1lighted (16 foot candles) laboratory. The con-
trol group was tested on the forms under the condition of constant noise, while
the experimental group read during vibration cf the reading stand at the rate of
5 cps ard 0.063 inches D,A, in sddition to constant ncise. Reading periods were
limited to ten minutes and scores were taken every five minutes,

Regults. Vibration was found to nave reduced reading speed by 5.13% in the first

five minutes and by 5.47% in the second five mirutes. The scores of the control
group were superior to those of the experimental group (pg .0l).
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