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Development and Use of Mark Sense Record Cards 
For Recording Medical Data on Pilots 

Subjected to Acceleration Stress 

CAPTAIN HARALD A. SMEDAL, USN, MC and C. DEWEY HAVILL 

A TIME-HONORED system of recording 
medical histories and the data obtained on 
physical and laboratory examination has been 
that of writing the information on record 
sheets that go into a folder for each patient. 
In order to have information which would be 
more readily retrieved, 'a program was initiated 
in 1952 by the U. S. Naval School of Aviation 
Medicine in connection with their "Care of 
the Flyer" study to place this information on 
machine record cards. In 1958, a machine 
record card method was developed for record
ing medical data in connection with the astro
naut selection program. Machine record cards 
were also developed by the Aero Medical Lab
oratory, Wright-Patterson AFB, Ohio, and the 
Aviation Medtcal Acceleration Laboratory, 
Naval Air Development Center, Johnsville, 
Pennsylvania, for use in connection with a va
riety of tests including acceleration stress. 1 

Therefore, a variety of systems resulted in 
which data of a medical nature could easily be 
recalled. 

During the NASA, Ames Research Center 
centrifuge studies/'S the pilot subjects were in
terviewed after each centrifuge run, or series of 
runs, and subjective information was recorded 
in a log book by the usual history taking meth
ods referred to above. After the methods Were 
reviewed, it' was recognized that a card system 
would be very useful in recording data from our 
pilots after they had been exposed to accelera
tion stress. Since the acceleration stress cards 
already developed did not meet our require-

Mr. Havill is a research scientist. 
From the National Aeronautics and Space Adminis

tration, Ames Research Center, Moffett Field, Cali
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ments, it was decided a different card was 
needed. 

DESIGN 
The regular machine record card with its 

coded information punched does not have the 
capability of yielding information directly from 
the card unless the person using the card is very 
familiar with the code. This disadvantage is 
overcome by the mark sense card method de
scribed by others.l On the mark sense card, the 
questions are written in abbreviated form. The 
answers are marked with an electrographic pen
dl in an adjacent oval-shaped space. The space 
used will indicate the correct answer either in 
the form of a specifically provided moice of 
answers or aYes or No answer. An example of 
this card is shown in Figure 1. 

An IBM card layout form for an inclined 
mark sense card (Fig. 2) gives maximum space 
for writing and printing. This form can present 
all the information desired for one pilot during 
one run or a series of runs on a single card. 
Through our past experience with subjective 
complaints during and after acceleration stress, 
we were able to compile a list of the most com
mon items that occur. Visual symptoms that are 
of interest during the acceleration include blurr
ing, changes in visual field, loss of vision, and 
pain about the eyes. Other general symptoms of 
interest are chest pain, headache, dizziness, 
nausea, abdominal pain, difficulty in breathing, 
and pain in the extremities. We were also in
terested in information as to whether or not any 
of these symptoms persisted after the exposure 
to acceleration. 

Another card layout was made in order to 
have a history type card which could be filled 
once a year at the time of the annual physical 
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examination of the pilot. This allows the ex

aminer to keep a year-to-year record of the total 

acceleration stress encountered over the year, 

both as to total time as well as type of ac

celeration, i.e., linear, angular, impact, or vibra

tory. It also permits the evaluation of any sign 

or symptom that inight be accumulative and re

lated to repeated acceleration stress. 

A final example of the two cards, one called 

the series card, and the other called the history 

card, is shown in Figure 3 and Figure 4, re

spectively. 

RESULTS AND DISCUSSION 

The series cards were used in collecting data 

on 22 test pilots used as subjects during a cen

trifuge program con.ducted at the Naval Air De

velopment Center, Aviation Medical Accelera

tion Laboratory, Johnsville, Pennsylvania, dur

ing the months of March, April, and May of 

1961. The cards proved to be readily under

stood and easily filled out by the pilots. A few 

items were found to be unsatisfactory in the 

first form of the sense card. For example, the 

simulator time columns which were three in 

number were found to be one too many since 

the time resulting from anyone run or a series 

of runs was always less than 9 minutes, and two 

columns which would show the time in nine or 

fewer minutes plus a question were all that was 

required. It was also found that with a series 

of runs it was difficult to relate the symptoms to 

a specific run. The vector of the applied g 

often differed in each of the runs in a series and 

the pilot would not leave the cockpit. As a re

sult, he was unable to fl11 out a card after each 

different run in the series. In general, however, 

the sense card when used for the single run was 

quite adequate. Modifications of these cards will 

be made from time to time as is found neces

sary. 
The history cards have been forwarded to the 

Lovelace Foundation where they are currently 

being used as a part of their large series of 

cards that cover test 'pilot type examinations. 

SUMMARY 

This report presents the design format of two 

machine record cards of the mark sense card 

type which have been developed for use in con

nection with recording medical data on test pilots 

who are subjected to various acceleration 

stresses. One is a series card used to record sub

jective data from pilots after a single or a series 

of runs on a motion simulator during which ac

celeration stress is encountered. The other is a 

history card intended for use once a year at 

the time of the pilot's annual physical examina

tion. The history card is intended to provide in

formation regarding accumulative effects of re

peated acceleration stress on the pilot. The 

series card has been used during one centrifuge 

program conducted by the NASA, Ames Re

search Center 'at the Naval Air Development 

Center, Aviation Medical Acceleration Labora

tory, Johnsville, Pennsylvania, during March, 

April, and May of 1961, and has proved very 

successful. Although the population group was 

small and so not ideally suited for mark sense 

card data acquisition, some v.aluable accurate 

subjective infonnation was obtained, particularly 

in regard to vision. This information would not 

have been obtained by simply keeping a log. 
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