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1965-1974 - The Vietnam War Years
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About This Bibliography

The unclassified publications of the Human Engineering Division over the fifty years of its existence
are presented in ten-year intervals in the present document.  During this time period, the division
participated in many projects that had security classifications as did the documentation about the work.
The bibliography necessarily omits the titles of documents that had security classifications.

Some of the research and development work of the Human Engineering Division is published outside
of the government in the journals and proceedings of scientific and technical societies and other
organizations, and as chapters in books.  An appreciable part of the division’s work also appears in official
publications of the US Government.  These publications by the government include books, such as  The
Engineering Data Compendium and Human Factors Issues in Head-Up Displays, as well as handbooks and
parts of handbooks, military specifications and standards, special reports and technical reports.

Technical reports are the Human Engineering Division’s most common form of publication within the
US Government.  Prior to publication, these reports are reviewed by division personnel other than the
authors, and permission to publish and release to the general public is granted only after examination by
government personnel outside the Human Engineering Division.  Technical reports by the division do not
receive pre-publication peer review by individuals outside of the government, and division technical reports
are neither as widely disseminated nor as readily available as journal articles.

However, technical reports are available to the public and have some advantages that sometimes
make them a preferable form of publication.  For example, there are no suitable journals for publishing
tutorial reports, reports on research and development on military hardware, and extensive documentation
on the data collections by the division’s physical anthropologists on subjects such as human body
dimensions and strength in executing various tasks.  Technical reports can be considerably longer than
journals will accept, hence they can report appreciably more details about the work.  Technical reports
permit publishing more pictures and other forms of illustration than are available in journal articles.  Most
of the pictures in the present document are excerpted from Human Engineering Division technical reports.

The designations of technical reports can be confusing to people not acquainted with them.  In
addition to their titles, government technical and scientific reports are identified by technical report labels.
AAMRL-TR-89-001 is an example of a report designation.  The title of this report is Display System
Analysis for the LHX Helicopter Applications.  Here, the letters, the alphabetic preface, designate the
laboratory or other government organization that published the report.  The TR stands for technical report,
the first set of numbers identify the year that the report was published, and the last set of numbers
designate the report’s chronological order in the publication year.  The translation of the designation of the
above example is that the report was published by the Armstrong Aerospace Medical Research Laboratory
in 1989 and is the first technical report for the year.  The report numbers do not take into account journal
articles or other forms of division publications within or outside of the government.

Since the laboratory name has changed over the years and since other government organizations
sometimes have published works of the Human Engineering Division, the acronyms of the alphabetic
preface of technical reports can be confusing and require clarification.  Some of the more frequent acronyms
used in the designations of division technical reports are as follows:

AF Air Force
AAMRL Armstrong Aerospace Medical Research Laboratory
AFB Air Force Base
AL Armstrong Laboratory
AMC Air Materiel Command
AMRL Aerospace Medical Research Laboratory
ASD Aeronautical Systems Division
DTIC Defense Technology Information Center
MRL Medical Research Laboratory
TDR Technical Documentary Report
USAF United States Air Force
WADC Wright Air Development Center
WADD Wright Air Development Division
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The Foundations of
Human Engineering

1945-1954

World War II is winding
down.  Performance of many
weapons during the war has
been disappointing. Human
failure is evident, but serious
questions are raised regarding
the suitability of the design of
many of these weapons for
human use.  A 29 May 1945 Air
Staff directive dictates “that
facilities be established for
conducting scientific
psychological research on
problems of aviation
equipment” at Wright Field,
Dayton, Ohio. The Psychology
Branch of the Aero Medical
Laboratory is born and with it
the fledgling field of human
engineering.
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Adler, H. E., Brown, J. L., & Herrick, R. M.
(1954). The effects of pupil size and flash dura-
tion on acuity during dark adaptation (WADC
Technical Report 54-55l). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 63 261)

Adler, H. E., Kuhns, M. P., & Brown, J. L.
(1953). Masking of cathode ray tube displays by
ambient illumination (WADC Technical Report
53-266). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 30 677)

Allen, M. J., Fitts, P. M., & Slivinske, A. J.
(1954). A moving target optical projector for use
in air traffic control research (WADC Technical
Report 53-417). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 30
062)

Ammons, R. B. (1954). Knowledge of performance:
Survey of literature, some possible applications,
and suggested experimentation (WADC Techni-
cal Report 54-14). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 34
643)

Anderson, N. H., Grant, D. A., & Nystrom, C.
O. (1954). Performance on a repetitive key
pressing task as a function of the spatial posi-
tioning of the stimulus and response components
(WADC Technical Report 54-76). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 34 416)

Archer, E. J. (1954). Identification of target
concepts as a function of information load
(WADC Technical Report 54-202). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 35 129)

Archer, E. J. (1954). Identification of visual pat-
terns as a function of information load. Journal
of Experimental Psychology, 48, 313-317.

Archer, E. J., Wyckoff, L. B., & Brown, F. G.
(1954). Tracking performance as measured by
time continuously on target (WADC Technical
Report 54-210). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 35
128)

Baker, C. A. (1954). Interpolation accuracy as a
function of visual angle between scale marks.
Journal of Experimental Psychology, 45, 433-
436.

Baker, C. A., & Carter, G. H. (1954). Design of an
aircraft clock dial (WCRD Technical Note 54-
22). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 119 092)

Baker, C. A., & Grether, W. F. (1954). Visual
presentation of information (WADC Technical
Report 54-160). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 43
064)

Barger, D. M., & Roush, R. G. (1953). A velocity
modulated raster display for brightness dis-
crimination studies (WADC Technical Report
53-249). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 23 712)

Benepe, O. J., Narasimhan, R., & Ellson, D. G.
(1954). An experimental evaluation of the
application of harmonic analysis to the tracking
behavior of the human operator (WADC Techni-
cal Report 53-384). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 38
148)

CHECK READING GROUPS OF DIALS
Measuring the effects of dial diameter on eye
movements and the speed and accuracy of check
reading groups of 16 engine instruments.  The study
was used to provide data on which to base recom-
mendations for instrument panel design. The work
was done by William J. White. Air Force Technical
Report No. 5826 (1949)
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Biel, W. C., Eckstrand, G. A., Swain, A. D., &
Chambers, A. N. (1952). Tactual discrimina-
bility of two knob shapes as a function of their
size (WADC Technical Report 52-7). Wright-
Patterson AFB, OH: Wright Air Development
Center.

Bitterman, M. E., & Krauskopf, J. (1953). Some
determinants of the threshold for visual form
(WADC Technical Report 53-331). Wright-Pat-
terson AFB, OH: Wright Air Development Cen-
ter. (DTIC No. 23 337)

Bradley, J. V. (1954). Control-display association
preferences for ganged controls (WADC Technical
Report 54-379). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 52
499)

Bradley, J. V. (1954). Desirable control-display
relationships for moving-scale instruments
(WADC Technical Report 54-423). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 61 819)

Bridgman, C. S., & Wade, E. A. (1953). Sensitivity
to changes in stimulus size: Reaction time as a
function of rate of change (WADC Technical
Report 53-199). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 20
543)

Brown, C. W., Ghiselli, E. E., Jarrett, R. F., &
Minium, E. W. (1948). Comparative effectiveness
of speed of detection of visual stimuli in the prone
and seated positions (AMC Memorandum Report
MCREXD-694-4I). Wright-Patterson AFB, OH:
Air Materiel Command.

Brown, C. W., Ghiselli, E. E., Jarrett, R. F.,
Minium, E. W., & U’Ren, R. M. (1947). Speed
and accuracy of spatial location in the prone
position (AMC Memorandum Report MCREXD-
694-4H). Wright-Patterson AFB, OH: Air Mate-
riel Command.

Brown, C. W., Ghiselli, E. E., Jarrett, R. F.,
Minium, E. W., & U’Ren, R. M. (1949). Magni-
tude of forces which may be applied by the prone
pilot to aircraft control devices: I. Three-dimen-
sional hand controls (AMC Memorandum Report
MCREXD-694-4J). Wright-Patterson AFB, OH:
Air Materiel Command.

Brown, C. W., Ghiselli, E. E., Jarrett, R. F.,
Minium, E. W., & U’Ren, R. M. (1950). Com-

RELATIVE ROTATION DIRECTION
OF DIALS AND CONTROLS

Determining the effects of the relative direction of
rotation of dials and control knobs on the speed and
accuracy of adjustment in alternating the positioning
of two semicircular dial indicators with rotary knobs.
This was one of four experiments described in the
report by Melvin J. Warrick. AF Technical Report No.
5812 (1949)

parison of aircraft controls for prone and seated
position in three-dimensional pursuit task (AF
Technical Report 5956). Wright-Patterson AFB,
OH: Air Materiel Command.

Brown, C. W., Ghiselli, E. E., Jarrett, R. F.,
Minium, E. W., & U’Ren, R. M. (1950). Magni-
tude of forces which may be applied by the prone
pilot to aircraft control devices: II. Two-dimen-
sional hand controls (Technical Report 5954).
Wright-Patterson AFB, OH: Air Materiel Com-
mand.

Brown, C. W., Ghiselli, E. E., Jarrett, R. F.,
Minium, E. W., & U’Ren, R. M. (1950). Magni-
tude of forces which may be applied by the prone
pilot to aircraft control devices: III. Foot controls
(AF Technical Report 5955). Wright-Patterson
AFB, OH: Air Materiel Command.

Brown, J. L. (1952). The effect of different
preadapting luminances on the resolution of
visual detail during dark adaptation (WADC
Technical Report 52-14). Wright-Patterson AFB,
OH: Wright Air Development Center. (DTIC No.
5277)

Brown, J. L., Diamond, A. L., & Adler, H. E.
(1952). The effect of duration of light adaptation
on time required for detection of a target on a
simulated PPI scope (WADC Technical Report
52-259). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 12 969)
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Lt Col Paul M. Fitts is generally regarded as
the father of human engineering as a technical
discipline.

He received degrees in psychology from the
University of Tennessee (BS 1934), Brown
University (MS 1936), and University of Rochester
(PhD 1938) prior to being commissioned in the
Army Air Force as a first lieutenant in the
Aviation Psychology Program in April 1942.
During most of the war years, he served as
Assistant Chief of the Psychology Branch in the
Office of the Air Surgeon, HQ USAAF.  His major
function was providing direction for the several
field units of the Aviation Psychology Program.

At the end of the war in Europe, Fitts was
dispatched to Germany for a three-month
intelligence mission to investigate the Luftwaffe
approach to the use of scientific psychology in
support of military operations.  In 1945, he
developed a plan for a psychological research unit
that would address man-equipment engineering
design problems that underlie aircraft accidents,
bombing errors, and other such phenomena that
are evidence of human failures attributable to
poor engineering design. The Air Staff approved
his proposal on 19 May 1945 and he became the
Chief of the Psychology Branch of the Aero
Medical Laboratory.  He served in this position
until 1949.

His subsequent career included Professor of
Psychology and Directorship of the Aviation
Psychology Laboratory at The Ohio State
University, Professor of Psychology and Head of
the Human Performance Center of The University
of Michigan, and membership on several research
and development boards.

Brown, J. L., Graham, C. H., Leibowitz, H. W.,
& Ranken, H. B. (1952). Luminance thresholds
for the resolution of visual detail during dark
adaptation (WADC Technical Report 52-12).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center.

Brown, K. T. (1953). Factors affecting differences
in apparent size between opposite halves of a
visual meridian. Journal of the Optical Society
of America, 43, 464-472.

Brown, K. T. (1953). Factors affecting rate of
apparent change in a dynamic ambiguous figure
as a function of observation time (WADC Tech-
nical Report 53-482). Wright-Patterson AFB,

OH: Wright Air Development Center. (DTIC
No. 34 415)

Brown, K. T. (1954). Studies on rate of apparent
change as a function of observation, using a new
type of dynamic ambiguous figure (WADC
Technical Report 54-139). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 50 077)

Brown, K. T., & Grether, W. F. (1952). The
effects of pure red and low-color-temperature
white instrument lighting upon dark-adapted
visual thresholds (AF Technical Report 6470).
Wright-Patterson AFB, OH: Wright Air
Development Center.

At the time of his death, on 2 May 1965,
Dr. Fitts was serving as a National Research
Council scientific coordinator for human
performance issues relative to the Manned
Orbiting Laboratory.  Dr. Fitts’ many contri-
butions to the Air Force are well documented in
both the scientific literature and in the methods,
techniques, and disciplines applied today in the
development of Air Force weapon systems.  It
was in light of Dr. Fitts’ profound influence on
the technology and programs of the United States
Air Force and the Harry G. Armstrong Aerospace
Medical Research Laboratory, that Building 248,
Area B, Wright Patterson Air Force Base, was
memorialized in his honor as the Paul M. Fitts
Human Engineering Laboratory.

Lieutenant Colonel Paul M. Fitts, PhD
Chief, Psychology Branch

1945 to 1949
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Chiles, W. D. (1954). Performance during stimula-
tion of the diencephalic activating system. The
Journal of Comparative and Physiological
Psychology, 47.

Christensen, J. M. (1946). Psychological factors
involved in the design of air navigation plotters
(Memorandum Report TSEAA-694-1D). Wright-
Patterson AFB, OH: Air Materiel Command.

Christensen, J. M. (1946). Some typical sky and
earth brightnesses at altitudes 10,000 to 40,000
feet and their relationship to the eye-adaptation
problems of the radar operator (AMC Memoran-
dum Report TSEAA-694-11). Wright-Patterson
AFB, OH: Air Materiel Command.

Christensen, J. M. (1947). Aerial analysis of
navigator duties with special reference to equip-
ment design and workplace layout: I. Develop-
ment of technique (AMC Memorandum Report
TSEAA-694-15). Wright-Patterson AFB, OH:
Air Materiel Command.

Christensen, J. M. et al. (1947). Research relat-
ing to graduation policy, grading system and
instruction. In L. F. Carter (Ed.), Psychological
Research on Navigator Training:  Army Air
Forces Aviation Psychology Program Research
Report 10.

Christensen, J. M. (1948). Aerial analysis of
navigator duties with special reference to equip-
ment design and workplace layout: III. Report
on interviews with navigators of a photo recon-
naissance squadron and a weather reconnais-
sance squadron assigned to Arctic duty (AMC
Memorandum Report MCREXD-694-15B).
Wright-Patterson AFB, OH: Air Materiel
Command.

Christensen, J. M. (1948). The effect of staircase
scale on dial reading accuracy (AMC Memoran-
dum Report MCREXD-694-1P). Wright-
Patterson AFB, OH: Air Materiel Command.

Christensen, J. M. (1948). The sampling method
of activity analysis and its application to the
problem of aircraft crew requirements. Scien-
tific methods for use in the investigation of flight
crew requirements:  Section II. Flight Safety
Foundation: Woods Hole, Massachusetts.

Christensen, J. M. (1949). An analysis of the
activities of the Arctic aerial navigator. Techni-
cal Data Digest, 14, 12-21.

What is now the Behavioral Sciences Laboratory
began with the establishment of the Psychology
Branch in the Aero Medical Laboratory at Wright
Field in the closing days of World War II (August
1945). One of the first arrivals was Paul M. Fitts,
then a lieutenant colonel, who was primarily
responsible for organizing the new branch and
served as its chief until 1949. Other psychologists
among the initial staff were Robert M. Gagne,
Walter F. Grether, Launor F. Carter, Judson S.
Brown, John T. Cowles, William O. Jenkins,
M.J. Warrick, Julien M. Christensen, A.P. Johnson,
H.R. Van Saun, Glen Finch, and W.B. Webb. These
and others among the early staff were members of
the Army Air Force's Aviation Psychology Program,
where they had worked on aircrew selection,
training and rehabilitation. With the end of World
War II many of the staff separated, and the branch
became more stabilized with a staff of about 25
people.

–– March 1965, “Human Engineering
and Training Research Division,”
Behavioral Sciences Laboratory

Buckley, B. B., Hanes, R. M., & Deese, J.
(1953). Search area and target detectability on a
PPI cathode-ray tube (WADC Technical Report
52-203). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 13 298)

Burke, C. J., Narasimhan, R., & Benepe, O. J.
(1953). Some problems in the spectral analysis
of human behavior records (WADC Technical
Report 53-27). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 18
754)

Carter, L. F. (1946). The relative effectiveness of
presenting numerical data by the use of tables
and graphs (AMC Memorandum Report
TSEAA-694-1). Wright-Patterson AFB, OH: Air
Materiel Command.

Carter, L. F. (1946). A study of the best design of
tables and graphs used for presenting numerical
data (AMC Memorandum Report TSEAA-694-
1C). Wright-Patterson AFB, OH: Air Materiel
Command.

Chalmers, E. L., Goldstein, M., & Kappauf, W.
E. (1950). The effect of illumination of dial
reading (AF Technical Report 6021). Wright-
Patterson AFB, OH: Air Materiel Command.

Cheatham, P. G. (1950). A comparison of the
visual senses as possible channels for communi-
cation (AF Technical Report 5919). Wright-
Patterson AFB, OH: Air Materiel Command.
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Christensen, J. M. (1949). AN/CPS-6B proto-
type inspection (AMC Memorandum Report
MCREXD-694-18C). Wright-Patterson AFB,
OH: Air Materiel Command.

Christensen, J. M. (1949). In-flight activities of
navigators in the Atlantic and Pacific areas
(AF Technical Report 5771). Wright-Patterson
AFB, OH: Air Materiel Command.

Christensen, J. M. (1949). A method for the
analysis of complex activities and its applica-
tion to the job of the Arctic aerial navigator.
Mechanical Engineering.

Christensen, J. M. (1950). A comparison of
navigator activities in the high and mid-
latitudes (AF Technical Report 6027). Wright-
Patterson AFB, OH: Air Materiel Command.

Christensen, J. M. (1950). The sampling tech-
nique for use in activity samples. Personnel
Psychology, 3, 361-368.

Christensen, J. M. (1951). Psychological re-
search projects of selected British labora-
tories and establishments (USAF Memoran-
dum Report WCRDP-694-24C). Wright-
Patterson AFB, OH: Wright Air Development
Center.

Christensen, J. M. (1952). Quantitative instru-
ment reading as a function of dial design,
exposure time, preparatory fixation, and
practice (WADC Technical Report 52-116).
Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 101)

Christensen, J. M. (1952). Research projects of
certain laboratories and establishments that
relate to air defense (WCRD Technical Memo-
randum Report 52-95). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 5278)

Churchill, E., & Daniels, G. S. (1953).
Nomographs of head movements (WADC
Technical Report 53-14). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 16 748)

Coakley, J. D., & Barmack, J. E. (1950). A
survey and analysis of the ground observer
net: A human engineering study (AF Technical
Report 6032). Wright-Patterson AFB, OH: Air
Materiel Command.

Coakley, J. D., Fogg, R. A., & Barmack, J. E.
(1953). Present intercept communication loads
and their implications for visual-verbal message
presentation (WADC Technical Report 52-343).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 13 775)

Coakley, J. D., & Fucigna, J. T. (1950). A com-
parison of the speed and accuracy of aircraft
indication with a PPI projection system and a
conventional system (AF Technical Report
6033). Wright-Patterson AFB, OH: Air Materiel
Command.

Coakley, J. D., & Fucigna, J. T. (1950). An
evaluation of a GCI projection plotting board
used as a conventional board (AF Technical
Report 6034). Wright-Patterson AFB, OH: Air
Materiel Command.

WORKSTATION DESIGN AND
OPERATIONAL EFFICIENCY

Navigator working in C-54 cargo aircraft from a
report on the activities of navigators in the Atlantic
and Pacific areas. This work was part of a project in
which data on the activities of crew members under
operational conditions were collected to determine
minimum crew requirements and to make changes in
equipment and workstations to increase operational
efficiency. Julien Christensen performed this
research. AF Technical Report No. 5771 (1949)
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Cole, E. L., Milton, J. L., & McIntosh, B. B.
(1954). Routine maneuvers under day and night
conditions, using an experimental panel
arrangement: The ninth of a series of reports on
eye fixations of aircraft pilots (WADC Technical
Report 53-220). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 35
161)

Collins, H. R. (1952). Methods of indicating
aircraft heading (WCRD Technical Note 52-65).
Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 66 657)

Connell, S. C. (1947). The relative effectiveness of
presenting numerical data by the use of scales
and graphs (AMC Memorandum Report
TSEAA-694-1M). Wright-Patterson AFB, OH:
Air Materiel Command. (DTIC No. 105 857)

Connell, S. C. (1950). Some variables affecting
instrument check reading (AF Technical Report
6024). Wright-Patterson AFB, OH: Air Materiel
Command.

Craig, D. R. (1949). Effect of amplitude range on
duration of responses to step function displace-
ments (AF Technical Report 5913). Wright-
Patterson AFB, OH: Air Materiel Command.

Coakley, J. D., Fucigna, J. T.,
& Barmack, J. E. (1953). A
functional application of
anthropometric data to the
design of the workspace of
PPI Scope Operators (WADC
Technical Report 53-3).
Wright-Patterson AFB, OH:
Wright Air Development
Center. (DTIC No. 6164)

Coakley, J. D., Fucigna, J. T.,
& Barmack, J. E. (1953). A
systems description of the
continental air defense net
(WADC Technical Report 52-
186). Wright-Patterson AFB,
OH: Wright Air Development
Center. (DTIC No. 22 782)

Coakley, J. D., Werner, D. S.,
Fucigna, J. T., &
Barmack, J. E. (1951).
Classifying and quantifying
communications between
controllers and pilots
obtained during simulated
intercept missions (AF
Technical Report 6524). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 2136)

Cohen, J., & Senders, V. L. (1954). Factors
affecting the frequency of various final digits
(WADC Technical Report 55-371). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 99 566)

Cohen, J., Vanderplas, J. M., & White, W. J.
(1953). Effect of viewing angle and parallax
upon accuracy of reading quantitative scales.
Journal of Applied Psychology, 37, 482-488.

Cohen, J., & Webb, I. B. (1953). An experiment
on the coding of numerals for tape presentation
(WADC Technical Report 54-86). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 43 529)

Cole, E. L., McIntosh, B. B., & Grether, W. F.
(1950). Brightness levels of three instrument
lighting systems used by pilots flying at night
(AF Technical Report 6031). Wright-Patterson
AFB, OH: Air Materiel Command. (DTIC No.
89 591)

RECORDING PILOT EYE FIXATIONS
Technique for recording the frequency, duration, and sequence of pilot
eye fixations during instrument flight. This report describes the results
of a series of related investigations conducted by the Psychology Branch.
The report was authored by Capt Richard E. Jones, 1st Lt John L. Milton,
and Paul M. Fitts. USAF Technical Report No. 5837 (1949)



1945-1954

2-11

50 Years of Human Engineering

Craig, D. R., & Ellson, D. G. (1948). A compari-
son of one-handed and two-handed tracking
(AMC Memorandum Report MCREXD-694-2M).
Wright-Patterson AFB, OH: Air Materiel
Command.

Craig, D. R., & Ellson, D. G. (1948). A compari-
son of various manipulative techniques in a
tracking task (AMC Memorandum Report
MCREXD-694-2L). Wright-Patterson AFB, OH:
Air Materiel Command.

Crocker, M. L., & Kennedy, J. L. (1947). A study
of preferences for abbreviations of common
words used in aviation (AMC Memorandum
Report TSEAA-694-1I). Wright-Patterson AFB,
OH: Air Materiel Command.

Crook, M. N., & Baxter,
F. S. (1951). Recogni-
tion time for dial-type
numerals as a function
of size and brightness
(AF Technical Report
6465). Wright-
Patterson AFB, OH:
Wright Air Develop-
ment Center.

Crook, M. N., & Baxter,
F. S. (1954). The
design of digits (WADC
Technical Report 54-
262). Wright-Patterson
AFB, OH: Wright Air
Development Center.
(DTIC No. 50 080)

Crook, M. N., Hanson,
J. A., & Weisz, A.
(1954). Aeronautical
charts under red light
(WADC Technical
Report 54-198). Wright-Patterson AFB, OH:
Wright Air Development Center.

Crook, M. N., Hanson, J. A., & Weisz, A. (1954).
Legibility of type as a function of stroke width,
letter width, and letter spacing under low
illumination (WADC Technical Report 53-440).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center (DTIC No. 56 537)

Crook, M. N., Hanson, J. A., & Weisz, A. (1954).
Legibility of type as determined by the combined
effect of typographical variables and reflectance

of background (WADC Technical Report 53-441).
Wright-Patterson AFB, OH: Wright Air Develop-
ment Center. (DTIC No. 43 309)

Crook, M. N., Hanson, J. A., & Wulfeck, J. W.
(1952). The legibility of type as a function of
reflectance of background under low illumination
(WADC Technical Report 52-85). Wright-
Patterson AFB, OH: Wright Air Development
Center.

Crook, M. N., Harker, G. S., Hoffman, A. C., &
Kennedy, J. L. (1948). Effect of vibration on
legibility of tabular numerical material: Experi-
ments 8 and 9 (AMC Memorandum Report
MCREXD-694-lQ). Wright-Patterson AFB, OH:
Air Materiel Command. (DTIC No. A950 047)

Crook, M. N., Harker, G.
S., Hoffman, A. C., &
Kennedy, J. L. (1950).
Effect of amplitude of
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collected was mostly introspective—whether you
could manipulate controls, whether the buffeting
would be too severe, whether you would get sick.
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they ever pursued the concept of the wing-tip
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“In a way, we initiated the area of man-machine
dynamics modeling.  With the publication of
Wiener’s book on cybernetics, Fitts interested one
of the generals here on the base and the people at
AFIT in the subject.  Then I was sent to Europe to
interview persons involved in the area over there.
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the first seminars in man-machine dynamics,
along with Frank Taylor of the University of
Indiana.  George Frost later wrote a nice summary
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— Melvin Warrick, Associate Director
Human Engineering Division
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OH: Air Materiel Command.

Horton, G. P. (1949). An analysis of errors made
on a schematic PPI display (USAF Technical
Report 5960). Wright-Patterson AFB, OH: Air
Materiel Command.

Horton, G. P. (1949). Target shape and accuracy
on a schematic PPI display (USAF Technical

ENGINEERING SIMULATION AND
TRAINING EQUIPMENT DESIGN

A graph of the relationship between degree of
engineering simulation, cost, and value of
transfer of training in training equipment design.
This graph is from a handbook on training and
training equipment design compiled by Robert B.
Miller. WADC-TR-53-136 (1953)
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Imber, B. M., Stern, I. D., & Vanderplas, J. M.
(1954). Visual field restriction and apparent size
of distant objects (WADC Technical Report 54-
23). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 27 682)
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(WADC Technical Report 53-2). Wright-
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scope face. Journal of Applied Psychology, 38,
457-461.

Jenkins, W. L., Maas, L. O., & Olson, M. W.
(1951). The influence of inertia in making
settings on a linear scale. Journal of Applied
Psychology, 35, 208-213.
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Influence of friction in making settings on a
linear scale. Journal of Applied Psychology, 34,
434-439.

Jenkins, W. L., & Olson, M. W. (1951). The use of
levers in making settings on a linear scale (AF
Technical Report 6563). Wright-Patterson AFB,
OH: Wright Air Development Center.

Jenkins, W. O. (1946). The accuracy of pilots and
non-pilots in applying pressures on a control
stick (AMC Memorandum Report TSEAA-694-
3). Wright-Patterson AFB, OH: Air Materiel
Command.

Jenkins, W. O. (1946). The accuracy of pilots in
applying pressures on a wheel-type control
(AMC Memorandum Report TSEAA-694-3A).
Wright-Patterson AFB, OH: Air Materiel
Command.

Jenkins, W. O. (1946). The accuracy of pilots in
applying pressures on rudder pedals (AMC

Memorandum Report TSEAA-694-3B). Wright-
Patterson AFB, OH: Air Materiel Command.

Jenkins, W. O. (1946). A Follow-up investigation
of shapes for use in coding aircraft control knobs
(AMC Memorandum Report TSEAA-694-4A).
Wright-Patterson AFB, OH: Air Materiel
Command. (DTIC No. 105 851)

Jenkins, W. O. (1946). A further investigation of
shapes for use in coding aircraft control knobs
(AMC Memorandum Report TSEAA-694-4B).
Wright-Patterson AFB, OH: Air Materiel
Command.

Jenkins, W. O. (1946). Investigation of shapes for
use in coding aircraft control knobs (AMC
Memorandum Report TSEAA-694-4). Wright-
Patterson AFB, OH: Air Materiel Command.

Johnson, A. P. (1946). Experimental comparison
of sighting and triggering performance with
hand grips as compared to hand wheel controls
on the B-29 pedestal sight (AMC Memorandum
Report TSEAA-694-2). Wright-Patterson AFB,
OH: Air Materiel Command.

Jones, R. E. (1947). A survey of pilot preference
regarding knob shapes to be used in coding
aircraft controls (AMC Memorandum Report
TSEAA-694-4E). Wright-Patterson AFB, OH:
Air Materiel Command.

Fitts was an outstanding mechanic, and he
knew how to design and, indeed, construct
research apparatus of great delicacy and
strength.

 –– Leonard Carmichael, Vice President
for Research and Exploration,
National Geographic Society, June 1965,
“Paul M. Fitts Memorial Issue,”
Human Factors Society Bulletin

BODY SIZE AND PERSONNEL EQUIPMENT
Normal measurements for the pilot’s seat in fighter
aircraft from a Human Factors Division handbook on
human body size and personnel equipment in military
aircraft. The handbook was compiled by Capt Francis
E. Randall, Capt Albert Damon, Capt Robert S. Benton
and 1st Lt Donald I. Patt. Report No. 5501, Army Air
Force Material Command. (1946)
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Jones, R. E., Milton, J. L., & Fitts, P. M. (1947).
An investigation of errors made by pilots in judg-
ing the attitude of an aircraft without the aid of
vision (AMC Memorandum Report TSEAA-694-
13). Wright-Patterson AFB, OH: Air Materiel
Command.

Jones, R. E., Milton, J. L., & Fitts, P. M. (1949).
Eye fixations of aircraft pilots: I. A review of prior
eye-movement studies and a description of a
technique for recording the frequency, duration,
and sequences of eye fixations during instrument
flight (USAF Technical Report 5837). Wright-
Patterson AFB, OH: Air Materiel Command.

Jones, R. E., Milton, J. L., & Fitts, P. M. (1950).
Eye fixations of aircraft pilots: IV. Frequency, dur-
ation and sequence of fixations during routine in-
strument flight (AF Technical Report 5975).
Wright-Patterson AFB, OH: Air Materiel Com-
mand.

Kappauf, W. E. (1947). The use of the angular trans-
formation in the statistical treatment of error freq-
uencies (AMC Memorandum Report TSEAA-694-
1J). Wright-Patterson AFB, OH: Air Materiel
Command.

Kappauf, W. E. (1949). Studies pertaining to the
design of visual displays for aircraft instruments,
computers, maps, charts, tables and graphs: A
review of the literature (AF Technical Report
5765). Wright-Patterson AFB, OH: Air Materiel
Command.

Kappauf, W. E. (1951). Design of instrument dials
for maximum legibility: Part V. Origin location,
scale break, number location, and contrast direc-
tion (AF Technical Report 6366). Wright-Patter-
son AFB, OH: Wright Air Development Center.

Kappauf, W. E. (1951). A discussion of scale-reading
habits (AF Technical Report 6569). Wright-Pat-
terson AFB, OH: Wright Air Development Center.

Kappauf, W. E. (1951). Some data on the influence
of attempted interpolation on the speed and errors
of scale readings (AF Technical Report 6530).
Wright-Patterson AFB, OH: Wright Air Develop-
ment Center.

Kappauf, W. E., & Smith, W. M. (1948). Design of
instrument dials for maximum legibility: II. A
preliminary experiment on dial size and gradua-
tion (AMC Memorandum Report MCREXD-694-
1N). Wright-Patterson AFB, OH: Air Materiel
Command.

Walter F. Grether, PhD
Chief, Psychology Branch

1949 to 1956

In July 1945, Dr. Walter F. Grether, Major, US
Army Air Force, joined Dr. Paul Fitts  in estab-
lishing the Psychology Branch, Aero Medical
Laboratory, Wright Field, Ohio.

Grether and Fitts attracted such greats from
the US Army Air Force's Aviation Psychology
Program as Judson Brown, Launor Carter, John
Cowles, Glen Finch, and Albert Johnson (and
briefly, Robert Gagne and Wilse Webb). Grether
stayed with the branch and replaced Fitts as the
branch chief in 1949, a position he held until
1956, when he became the civilian director of the
Aero Medical Laboratory’s newly formed
Behavioral Sciences Division. This division
encompassed both the Engineering Psychology
Branch under Julien Christensen and the Training
Research Branch under Gordon Eckstrand.

During his 11 years there, the Psychology
Branch engaged in a broad range of pioneering
research, including fatigue effects during long
duration flights, pilot error caused by non-
standard control and display arrangement and
shape, poorly designed altitude displays, and
feasibility of seating pilots in the prone position.
Grether also performed original research, such as
his study of human errors occurring as a result of
reading the standard three-point altimeter.  The
study provided a solid basis for his conclusion that
errors could be greatly reduced by adopting a
single pointer display.  This type of display is now
standard in most aircraft.

Grether retired from civil service in 1975 and
the USAF Reserves as a colonel in 1976.
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Some data on the difficulty of quantitative
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ment panel for use in USAF aircraft (WCRD
Technical Note 54-12). Wright-Patterson AFB,
OH: Wright Air Development Center.

Leibowitz, H. W. (1953). Visual factors influenc-
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perception of motion: One of a series of reports
on perception of motion (WADC Technical
Report 54-201). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 38
210)

ASSOCIATING CLOUD TYPES
WITH FLYING HAZARDS

Investigating the ability of pilots to associate flying
hazards with cloud types. This work, part of an Air
Weather Service Survey to help develop adequate
weather briefings for pilots, was done by Lee E.
Danielson, Julien M. Christensen, William R.
Bastian, and Jean M. Ring.  AF Technical Report
6687, Part 2 (1952)
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printed in “dot” patterns with differential
brightnesses of the patterns proportional to the
amount of degradation: The second of a series of
reports on the “infomax” principle (AF Technical
Report 5923). Wright-Patterson AFB, OH:

Wright Air Development Center.
(DTIC No. 1145)

Long, E. R., & Reid, L. S.
(1952). Factors determining the
legibility of letters and words
printed in “dot” patterns with
pure black and white when the
patterns are degraded in varying
amounts: The first of a series of
reports on the “infomax” principle
(AF Technical Report 5922).
Wright-Patterson AFB, OH:
Wright Air Development Center.
(DTIC No. 1144)

Long, E. R., Reid, L. S., &
Garvey, W. D. (1954). The role of
stimulus ambiguity and degree of
response restriction in the
recognition of distorted letter

patterns: The fourth of a series of reports on “set”
as a determiner of perceptual responses (WADC
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(DTIC No. 48 906)

Long, E. R., Reid, L. S., & Queal, R. W. (1951).
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performance as a function of
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Long, E. R., & Garvey, W. D.
(1953). The role of setting
cues in reducing the
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series of reports on “set” as a
determiner of perceptual
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Report 53-311). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 34
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Long, E. R., Henneman, R. H., & Reid, L. S.
(1953). Theoretical considerations and
exploratory investigation of “set” as response
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as a determiner of perceptual responses (WADC
Technical Report 53-311). Wright-Patterson
AFB, OH: Wright Air Development Center.

Long, E. R., & Lee, W. A. (1953). The influence of
specific stimulus cuing on location responses:
The third of a series of reports on “set” as a
determiner of perceptual responses (WADC
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AFB, OH: Wright Air Development Center.
(DTIC No. 34 520)

Long, E. R., & Lee, W. A. (1953). The role of
spatial cuing as a response-limiter for location
responses: The second of a series of reports on
“set” as a determiner of perceptual responses
(WADC Technical Report 53-312). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 34 516)

Long, E. R., & Reid, L. S. (1952). Factors
determining the legibility of letters and words

29 May 1945...directive to the
Commanding General, Air Technical
Service Command, Wright Field,
Dayton, Ohio . . . stating: “It is
desired that facilities be established
for conducting scientific psycho-
logical research on problems of
aviation equipment. Because of the
intimate relationship between
psychological, medical, physio-
logical and biophysical research
problems, it is believed that this
psychological research project
should be established as a branch of
the Aero Medical Laboratory.”

–– Air Staff Directive



1945-1954

2-23

50 Years of Human Engineering

Loucks, R. B. (1947). An azimuth trainer for
evaluating the interpretability of directional
indicating flight instruments (AMC Memoran-
dum Report TSEAA-694-16). Wright-Patterson
AFB, OH: Air Materiel Command.

Loucks, R. B. (1949). An analysis of the types of
errors made by novices in interpreting azimuth
indicators when the bearings are administered
verbally (USAF Technical Report 5958). Wright-
Patterson AFB, OH: Air Materiel Command.

Loucks, R. B. (1949). An experimental comparison
of the relative effectiveness with which two types
of map reading procedures can be utilized by
novices (USAF Technical Report 5963). Wright-
Patterson AFB, OH: Air Materiel Command.

Loucks, R. B. (1949). An experimental study of the
effectiveness with which novices can interpret a
localizer-glidepath approach indicator (USAF
Technical Report 5959). Wright-Patterson AFB,
OH: Air Materiel Command.

Loucks, R. B. (1949). High-speed graphic sweep
recorders derived from the keinath scanning
technique (USAF Technical Report 5964).
Wright-Patterson AFB, OH: Air Materiel
Command.

Loucks, R. B. (1949). Interpretation of azimuth
indicators by novices: I. Aircraft direction
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cards that turn (AF Technical Report 5957).
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Command.
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OH: Air Materiel Command.

McGehee, C. R., Sabeh, R., & Chiles, W. D.
(1953). Operator fatigue and fighter range
extension (WADC Technical Report 53-380).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 29 591)

McGuire, J. C. (1954). Apparatus for presentation
and continuous measurement of error in a two-
dimensional compensatory tracking task
(WADC Technical Report 54-335). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 57 389)

McGuire, J. C. (1954). The effect of target velocity
and the area of error-tolerance circles upon
performance in a two-dimensional compensatory
tracking task (WADC Technical Report 54-431).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 99 642)

McIntosh, B. B., Milton, J. L., & Cole, E. L.
(1952). Pilot performance during extended
periods of instrument flight (AF Technical
Report 6725). Wright-Patterson AFB, OH:
Wright Air Development Center.

Miller, R. B. (1953). Handbook on training and
training equipment design (WADC Technical
Report 53-136). Wright-Patterson AFB, OH:
Wright Air Development Center.

Milton, J. L. (1946). An experimental comparison
of the accuracy of tracking, ranging and trigger-
ing with two new-type gunsight hand controls
(AMC Memorandum Report TSEAA-694-2A).
Wright-Patterson AFB, OH: Air Materiel
Command.

DESIGNING AIRSPEED INDICATORS
FOR READING SPEED AND ACCURACY

Airspeed indicators used in a study comparing
reading speed and accuracy to determine the best
design for these instruments. The work was done
by Maj George E. Long. USAF Technical Report No.
5836 (1949)
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Fixations during day and night ILAS
approaches using an experimental instrument
panel arrangement (AF Technical Report
6570). Wright-Patterson AFB, OH: Wright Air
Development Center.

Milton, J. L., McIntosh, B. B., & Cole, E. L.
(1952). Fixations during day and night GCA
approaches using an experimental instrument
panel arrangement: The seventh of a series of
reports on eye fixations of aircraft pilots (AF
Technical Report 6709). Wright-Patterson
AFB, OH: Wright Air Development Center.

Milton, J. L., & Wolfe, F. J. (1952). Fixations
during zero-reader approaches in a jet aircraft:
The eighth of a series of reports on eye fixations
of aircraft pilots (WADC Technical Report 52-
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Morin, R. E., & Grant, D. A. (1953). Spatial
stimulus-response correspondence: Performance
on a key-pressing task as a function of the
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Morin, R. E., Grant, D. A., & Nystrom, C. O.
(1954). Temporal predictions of motion inferred
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of the nonejection methods of escape from
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Myers, J. (1954). Visual contrast discrim-
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Patterson AFB, OH: Wright Air Development
Center. (No. 33 356)

Narasimhan, R., & Benepe, O. J.  (1951). The
use of autocorrelation functions in the
harmonic analysis of human behavior (AF
Technical Report 6529). Wright-Patterson
AFB, OH: Wright Air Development Center.

HEAD DIMENSIONS FROM NOMOGRAMS
The bitragion-crinon arc head dimension was one of
12 head size measures in a study that provided two
nomograms for determining the most accurate
estimate of each of the dimensions based on known
values of head length,  breadth and circumference.
Study completed by Edmund Churchill of Antioch
College and Gilbert S. Daniels. WADC-TR-53-14
(1953)

Milton, J. L., Jones, R. E., & Fitts, P. M. (1949).
Eye fixations of aircraft pilots: II. Frequency,
duration, and sequence of fixations when flying
the USAF Instrument Low Approach System
(ILAS) (AF Technical Report 5839). Wright-
Patterson AFB, OH: Air Materiel Command.

Milton, J. L., Jones, R. E., & Fitts, P. M. (1950).
Eye fixations of aircraft pilots: V. Frequency,
duration, and sequence of fixations when flying
selected maneuvers during instrument and
visual flight conditions (AF Technical Report
6018). Wright-Patterson AFB, OH: Air Materiel
Command.

Milton, J. L., Jones, R. E., Morris, J. B., &
Fitts, P. M. (1947). Pilot reaction time: The
time required to comprehend and react to
contact and instrument recovery problems (AMC
Memorandum Report TSEAA-694-13A).
Wright-Patterson AFB, OH: Air Materiel
Command.

Milton, J. L., McIntosh, B. B., & Cole, E. L.
(1951). Eye fixations of aircraft pilots: VI.
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response elements (WADC Technical Report 54-
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Patterson AFB, OH: Wright Air Development
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bilateral transfer of training (WADC Technical
Report 54-376). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 63
505)
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Although engineering psychology had its birth
during World War II, the level of research effort in
the United States was on a modest scale until
after the end of the hostilities in August 1945.
This low level of effort was apparently deliberate,
because it was recognized that only during a
prolonged conflict could the benefits of such
research be realized. Obviously, the time lag
between initiation of engineering psychology
research and the design, manufacture, and
deployment of new or redesigned equipment is
relatively long, often five years or more. Thus,
during wartime, it was more profitable for
psychologists to concentrate on other types of
research, such as selection and training, with
faster payoff.

––␣ W.F. Grether, 1968, “Engineering
Psychology in the United States,”
American Psychologist

Paul most certainly was among those
engineers and scientists who served to give
initial impetus and direction to an infant,
interdisciplinary “human factors” area of
endeavor. But without the wisdom, diligence,
and dedication supplied by Dr. Fitts, human
factors might not have survived its infant
years.

–– G.F. Rabidean, Editor, June 1965,
“Paul M. Fitts Memorial Issue,”
Human Factors Society Bulletin
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Wright-Patterson AFB, OH: Wright Air Devel-
opment Center.

Senders, V. L. (1952). The effect of number of dials
on qualitative reading of a multiple dial panel
(WADC Technical Report 52-182). Wright-

Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 6632)

Senders, V. L., & Cohen, J. (1953). The influence
of methodology on research on instrument
displays (WADC Technical Report 53-93).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 16 747)

Senders, V. L., & Cohen, J. (1954). The effects of
absolute and conditional probability distribu-
tions of instrument settings on scale readings:
Repeated exposures of the same setting (WADC
Technical Report 54-253). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 54 628)

Senders, V. L., & Sowards, A. (1952). Analysis of
response sequences in the setting of a psycho-
physical experiment. The American Journal of
Psychology, 65, 358-374.

Simon, C. W. (1952). Instrument-control configu-
rations affecting performance in a compensatory
pursuit task (AF Technical Report 6015).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center.

Simon, C. W. (1954). Effects of stress on perfor-
mance in a dominant and a non-dominant task
(WADC Technical Report 54-285). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 53 977)

Simon, C. W. (1954). The presence of a dual per-
ceptual set for certain perceptual-motor tasks
(WADC Technical Report 54-286). Wright-Pat-
terson AFB, OH: Wright Air Development
Center. (DTIC No. 52 500)

“My first project was the population stereotype for
stimulus-response compatibility studies.  Later, other
people named parts of the results “Warrick’s Law.”  I
did the basic research then and Chris worked on
applied problems.”

***

“One of the more memorable people I worked with
was Bill Biel. He came here after the war as my boss.
He was most inspirational, protective, and friendly;
the friendship continues to this day.”

— Melvin Warrick, Associate Director
Human Engineering Division

“I was discharged from the US Army Air Force here
at Wright-Patterson in March 1946.  I had been
working with the Aviation Psychology program while
in the military.  When I came on board Walt Grether
was the Psychology Branch Chief and Julien
Christensen was there, still in uniform.  The actual
staff at that time was just a handful of people.  I had
not known Paul Fitts, strangely enough, but he had
been in Washington and, of course, knew about me.
Chris and I had worked for the so-called “Trade Test”
division—which was part of the Adjutant General’s
Office—on the problem of selecting aircrew and
ground crew personnel.  Chris was assigned here in
uniform, and I had originally come here just to be
discharged.  But because the branch was here, and the
work appealed to me, I stayed.

***
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Slivinske, A. J. (1953). The factors of task com-
plexity and previous practice on a patterned
component: The second of a series of reports on
experimental analysis of complex task perfor-
mance (WADC Technical Report 53-313).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 33 354)

Smith, B. J. (1952). Flight evaluation of experi-
mental radar scopes in terms of bombing
accuracy and radar observers preferences (USAF
Memorandum Report WCRDP-694-26). Wright-
Patterson AFB, OH: Wright Air Development
Center.

Smith, B. J., & Christensen, J. M. (1951). In-
spection of the radar bombardier and navigator
positions in Project Reliable Aircraft Number
651 (Memorandum Report WCRDP-694-25).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center.

Smith, W. M., & Kappauf, W. E. (1947). Studies
pertaining to the design and use of visual dis-
plays for aircraft instruments, computers, maps,
charts and tables: A bibliography (AMC Memo-
randum Report TSEAA-694-1G). Wright-Patter-
son AFB, OH: Air Materiel Command.

Smithson, J. E. (1954). Power spectral densities of
aircraft deviations from a heading (WCRD 54-
16). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 58 435)

Spragg, S. D. S., & Kanwisher, J. (1952). The
effects of brightness and color of illumination on
performance of a complex perceptual-motor task
(flying a link trainer) (WADC Technical Report
52-203). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 126)

Spragg, S. D. S., & Rock, M. L. (1948). Dial
reading performance as related to illumination
variables: I. Intensity (AMC Memorandum
Report MCREXD-694-21). Wright-Patterson
AFB, OH: Air Materiel Command.

Spragg, S. D. S., & Rock, M. L. (1948). Dial
reading performance as related to illumination
variables: II. Spectral distribution (AMC Memo-
randum Report MCREXD-694-21A). Wright-
Patterson AFB, OH: Air Materiel Command.

Spragg, S. D. S., & Rock, M. L. (1950). Dial
reading performance as related to illumination
variables: III. Results with small dials (AF
Technical Report 6040). Wright-Patterson AFB,
OH: Air Materiel Command.

Spragg, S. D. S., & Rock, M. L. (1952). Dial read-
ing performance as a function of brightness.
Journal of Applied Psychology, 36, 128-137.

Spragg, S. D. S., & Rock, M. L. (1952). Dial
reading performance as a function of color of
illumination. Journal of Applied Psychology, 36,
196-200.

DESIGNING A HAMMOCK FOR BOMBER CREWS
A hammock for the B-36 aircraft designed with anthropometric data for Air Force crew members. The
report contains detailed instructions for placing and installing the hammock. The work was done by
H.T.E. Hertzberg and Gilbert S. Daniels. Memorandum report MCREXD-720-143 (ATI 122 733)(1949)
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Van Saun, H. R. (1946). The comparative inter-
pretability of two methods of presented bombing
information by radar (AMC Memorandum
Report TSEAA-694-5). Wright-Patterson AFB,
OH: Air Materiel Command

Van Saun, H. R. (1946). Duties of aircrew mem-
bers in the nose position of a very heavy bom-
bardment airplane during a typical mission
(AMC Memorandum Report TSEAA-694-4D).
Wright-Patterson AFB, OH: Air Materiel
Command..

Vanderplas, J. M. (1952). Flight evaluation of
experimental 10 inch radar cathode ray tubes in
terms of operator preference (WCRD Technical
Memorandum Report 52-55). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 55 666)

Vanderplas, J. M. (1952). Radar operator visual
fatigue: A summary of available evidence and
some preliminary suggestions for the reduction
of visual fatigue (WCRD Technical Note 52-44).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 62 112)

Vanderplas, J. M. (1953). Frequency of experi-
ence versus organization as determinants of
visual thresholds. American Journal of Psychol-
ogy, 66, 574-583.

Vanderplas, J. M. (1953). Interior color schemes
for aircraft gray instrument panel (WCRD
Technical Note 53-71). Wright-Patterson AFB,
OH: Wright Air Development Center.

Vanderplas, J. M. (1954). The apparent size of
objects viewed through telescopes (WADC
Technical Report 54-459). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 75 792)

Spragg, S. D. S., & Wulfeck, J. W. (1953). Visual
performance as a function of the brightness of
an immediately preceding visual task (WADC
Technical Report 52-285). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 27 599)

Stump, N. E. (1952). Toggle switches - activation
time as a function of spring tension (WCRD
Technical Note 52-39). Wright-Patterson AFB,
OH: Wright Air Development Center. (DTIC No.
61 598)

Stump, N. E. (1952). Toggle switches - activation
time as a function of the plane of orientation
and the direction of movement (WCRD Techni-
cal Note 52-5l). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 12
170)

Stump, N. E. (1953). Manipulability of rotary
controls as a function of knob diameter and
control orientation (WCRD Technical Note 53-
12). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 7500)

Teichner, W. H. (1952). The simple reaction time,
a review with reference to Air Force equipment
(WCRD Technical Note 52-47). Wright-
Patterson AFB, OH: Wright Air Development
Center.

Travis, R. C. (1948). Measurement of accommoda-
tions and convergence time as part of a complex
visual adjustment. Journal of Experimental
Psychology, 38, 395-403.

DIAL READING ACCURACY
Examples of staircase instrument scales used in
a study of their effects on dial reading accuracy.
The investigation was done because pilots were
making dial reading reversal errors in reading a
navigation plotter. The work was done by Julien
M. Christensen. Memorandum report MCREXD-
694-1-P (1948)

“Many of Lt Col Fitts’ early experiments dealt
with the design of air crew stations...The
controls and displays in WWII airplanes were
similar in shape, design, and location. If a flight
member mistakenly grabbed the wrong control,
an aircraft accident or bombing error could
result.”

––␣ C. Bates, May 1985
“Human Engineering, Yesterday and
Today,” Civilian Employees Reporter
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Vanderplas, J. M. (1954). Some perceptual factors
involved in the design of obstacle warning
displays for aircraft (WCRD Technical Note 54-
9). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 65 872)

Warren, C. E., Fitts, P. M., & Clark, J. R.
(1952). An electronic apparatus for the study of
the human operator in a one-dimensional
closed-loop continuous pursuit task. AIEE
Transactions, 71.

Warrick, M. J. (1947). Direction of movement in
the use of control knobs to position visual
indicators (AMC Memorandum Report TSEAA-
694-4C). Wright-Patterson AFB, OH: Air
Materiel Command.

Warrick, M. J. (1948). Conference with Dr. John
R. Ragazzini on servo-analysis as applied to
responses of human operators (USAF
Memorandum Report MCREXD-
694-2K). Wright-Patterson AFB,
OH: Air Materiel Command.

Warrick, M. J. (1948). Direction of
motion stereotypes in positioning a
visual indicator by use of a control
knob: II. Results from a printed test
(AMC Memorandum Report
MCREXD-694-19A). Wright-
Patterson AFB, OH: Air Materiel
Command.

Warrick, M. J. (1948). Report of visit
to selected psychological facilities of
the United Kingdom (USAF Memo-
randum Report MCREXD-694-18).
Wright-Patterson AFB, OH: Air
Materiel Command.

Warrick, M. J. (1949). Effect of trans-
mission-type control lags on tracking
accuracy (USAF Technical Report
5916). Wright-Patterson AFB, OH:
Air Materiel Command.

Warrick, M. J. (1949). Effects of
motion relationships on speed of
positioning visual indicators by
rotary control knobs (AF Technical
Report 5812). Wright-Patterson
AFB, OH: Air Materiel Command.

Warrick, M. J. (1952). Design and use
of counters for airborne equipment

(WCRD Technical Note 52-80). Wright-
Patterson AFB, OH: Wright Air Development
Center.

Warrick, M. J. (1954). Counters for airborne use
(WADC Technical Report 54-266). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 45 991)

Warrick, M. J., & Grether, W. F. (1948). The
effect of pointer alignment on check reading of
engine instrument panels (AMC Memorandum
Report MCREXD-694-17). Wright-Patterson
AFB, OH: Air Materiel Command.

Warrick, M. J., & Lund, D. W. (1946). Effect of
moderate positive acceleration (G) on ability to
read aircraft-type instrument dials (AMC
Memorandum Report TSEAA-694-10). Wright-
Patterson AFB, OH: Air Materiel Command.

VISUAL PRESENTATION OF INFORMATION
Instrument panel layout representations for forward- and
rearward-facing operators from a report on the visual
presentation of information prepared under Research and
Development Project Number 7180, Human Engineering
Applications to Equipment Design. The authors were Charles
A. Baker and Walter F. Grether. WADC-TR-54-160 (1954)
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Wilcox, L. R., & Cole, E. L. (1952). The effects of
two instrument lighting systems on dark
adaptation (WADC Technical Report 52-263).
Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 5006)

Wilcox, L. R., & Grether, W. F. (1949). Color
markings for aircraft operating in Arctic regions
(AF Technical Report 5814). Wright-Patterson
AFB, OH: Air Materiel Command.

Wilson, C. L. (1950). Some psychological problems
in the use of periscopic-type instruments in
aircraft (AF Technical Report 5825). Wright-
Patterson AFB, OH: Air Materiel Command.

Wise, H. G., Jr. (1948). A survey of current
research and development on cockpit and
instrument panel lighting systems by airlines
and aircraft manufacturers (AMC
Memorandum Report MCREXD-694-8D).
Wright-Patterson AFB, OH: Air Materiel
Command.

Wulfeck, J. W. (1952). Review of the literature on
aeronautical chart development and design for
use under red lighting (WADC Technical Report
52-306). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 6458)

Wyckoff, L. B., Bridgman, C. S., & Tabory, L.
(1954). The effect of an improved orientation aid
on target acquisition with the hemispheric sight
(WADC Technical Report 54-67). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 28 900)

Young, K. D. (1946). Legibility of printed
materials (AMC Memorandum Report TSEAA-
694-1A). Wright-Patterson AFB, OH: Air
Materiel Command.

White, B. C., Johnson, P. J., & Hertzberg, H. T.
E. (1952). Review of escape hatch sizes for
bailout and ditching (WCRD Technical Note 52-
81). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 99 784)

White, W. J. (1949). The effect of dial diameter on
ocular movements and speed and accuracy of
check reading groups of simulated engine
instruments (AF Technical Report 5826).
Wright-Patterson AFB, OH: Air Materiel
Command.

White, W. J. (1951). The effect of pointer design
and pointer alignment position on the speed and
accuracy of reading groups of simulated engine
instruments (AF Technical Report 6014).
Wright-Patterson AFB, OH: Wright Air
Development Center.

White, W. J., & Sauer, S. C. (1954). Scale design
for reading at low brightness (WADC Technical
Report 53-464). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 35
201)

White, W. J., Warrick, M. J., & Grether, W. F.
(1953). Instrument reading: III. Check reading
of instrument groups. Journal of Applied
Psychology, 37, 302-307.

I have never known any professional and
fully scientific psychologist who excelled Fitts
in his ability to explain the contributions of
human engineering to modern military and
space problems.

     –– Leonard Carmichael,Vice President
     for Research and Exploration,
     National Geographic Society, June
     1965, “Paul M. Fitts Memorial Issue,”
     Human Factors Society Bulletin
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Preparing Man for
Space Exploration

1955-1964

Sputnik will become a
household word, and a daring
young president challenges
his nation to put a man on the
moon and return him safely in
the ensuing decade.  The
challenges are immense.
Lt Col Fitts has left his
indelible stamp of excellence
on the Psychology Branch and
moved on.  The Grether years
further fanned the flames of
scientific excellence.  The
future of the Human
Engineering Division is now
turned over to Dr. Julien
Christensen, ably assisted by
Dr. Melvin Warrick.
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Adams, O. S., & Chiles, W. D. (1960). Human
performance as a function of the work-rest cycle
(WADD Technical Report 60-248). Wright-
Patterson AFB, OH: Wright Air Development
Division. (DTIC No. 240 654)

Adams, O. S., & Chiles, W. D. (1961). Human
performance as a function of the work-rest ratio
during prolonged confinement (ASD Technical
Report 61-270). Wright-Patterson AFB, OH:
Aeronautical Systems Division. (DTIC No. 273
511)

Adams, O. S., Levine, R. B., & Chiles, W. D.
(1959). Research to investigate factors affecting
multiple-task psychomotor performance (WADC
Technical Report 59-120). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 213 592)

Alexander, H. S., & Chiles, W. D. (1959). An
exploratory study of prolonged intermittent
photic stimulation (WADC Technical Report 59-
715). Wright-Patterson AFB, OH: Wright Air
Development Center. (DTIC No. 233 854)

Alexander, H. S., & Chiles, W. D. (1960).
Prolonged intermittent photic stimulation. U.S.
Armed Forces Medical Journal, 2, 1156-1161.

Alexander, M. et al. (1962). Anthropometry of
Japanese pilots. Japanese Aero-Medical
Laboratory, 2(2).

Alexander, M., & Hertzberg, H. T. E. (1957). A
comfort evaluation of a form-fitting high
altitude helmet (WADC Technical Report 56-
404). Wright-Patterson AFB, OH: Wright Air
Development Center.

Alexander, M., McConville, J. T., Kramer, J.
H., & Fritz, E. A. (1964). Height-weight sizing
of protective garments, based on Japanese air
self-defense force pilot data, with fit-test results
(AMRL Technical Documentary Report 64-66).
Wright-Patterson AFB, OH: Aerospace Medical
Research Laboratory. (DTIC No.  606 039)

Alexander, M., Zeigen, R. S., & Emanuel, I.
(1961). Anthropometric data presented in three-
dimensional forms. American Journal of
Physical Anthropology, 19.

Alluisi, E. A. (1955). Measured visual acuity as a
function of phenomenal size (WADC Technical

Report 55-384). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 90
914)

Alluisi, E. A. (1956). Computational formulae for a
distribution-free test of analysis-of-variance
hypotheses (WADC Technical Report 56-339).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 110 445)

Alluisi, E. A. (Ed.). (1961). Lineal inclination in
encoding information symbolically on cathode
ray tubes and similar displays.  (ASD Technical
Report 61-741 ). Wright-Patterson AFB, OH:
Aeronautical Systems Division. (DTIC No. 278
825)

DETERMINING THE CENTER OF
GRAVITY OF AN AIR CREWMAN

One of 118 subjects restrained in a pendulum
apparatus to determine the center of gravity and
moment of inertia of a sample of U.S. Air Force
air crewmen. Subjects were selected to be
representative in stature and weight of the Air
Force population. The work was done under Task
718408, “Anthropology for Design” by J. DuBois,
W.R. Santschi, D.M. Walton, C.O. Scott, and F.W.
Mazy of North American Aviation, Inc. AMRL-TR-
64-110 (1964)
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Alluisi, E. A., Chiles, W. D., & Hall, T.
J. (1964). Combined effects of sleep loss
and demanding work-rest schedules on
crew performance (AMRL Technical
Documentary Report 64-63). Wright-
Patterson AFB, OH: Aerospace
Medical Research Laboratory. (DTIC
No. 606 214)

Alluisi, E. A., Chiles, W. D., Hall, T. J.,
& Hawkes, G. R. (1963). Human
group performance during confinement
(AMRL Technical Documentary Report
63-87). Wright-Patterson AFB, OH:
Aerospace Medical Research
Laboratory. (DTIC No. 426 661)

Alluisi, E. A., & Hall, T. J. (1962).
Group performance during four-hour
periods of confinement (MRL Technical
Documentary Report 62-70). Wright-
Patterson AFB, OH: 6570th Aerospace
Medical Research Laboratory. (DTIC
No. 283 842)

Alluisi, E. A., & Martin, H. B. (1957).
Comparative information-handling
performance with symbolic and
conventional Arabic numerals: Verbal
and motor responses (WADC Technical
Report 57-196). Wright-Patterson AFB, OH:
Wright Air Development Center. (DTIC No. 118
160)

Alluisi, E. A., & Martin, H. B. (1958). An
information analysis of verbal and motor
responses to symbolic and conventional Arabic
numerals. Journal of Applied Psychology, 42,
79-84.

Alluisi, E. A., & Muller, P. F.,  Jr. (1956). Rate of
information transfer with seven symbolic visual
codes: Motor and verbal responses (WADC
Technical Report 56-226). Wright-Patterson
AFB, OH: Wright Air Development Center.
(DTIC No. 112 454)

Alluisi, E. A., & Muller, P. F.,  Jr. (1958). Verbal
and motor responses to seven symbolic codes: A
study in S-R compatibility. Journal of Experi-
mental Psychology, 55, 247-254.

Alluisi, E. A., Muller, P. F.,  Jr., & Fitts, P. M.
(1955). Rate of handling information and the
rate of information presentation (WADC

Technical Note 55-745). Wright-Patterson AFB,
OH: Wright Air Development Center. (DTIC No.
91 878)

Alluisi, E. A., Muller, P. F.,  Jr., & Fitts, P. M.
(1957). An information analysis of verbal and
motor responses in a forced-paced serial task.
Journal of Experimental Psychology, 53, 153-
158.

Alluisi, E. A., & Sidorsky, R. C. (1958). The
empirical validity of equal discriminability
scaling. Journal of Experimental Psychology,
55, 86-95.

Alluisi, E. A., & Webb, I. B. (1956). Four-place
logarithms to the base 2 of three-digit numbers
(WADC Technical Note 56-499). Wright-
Patterson AFB, OH: Wright Air Development
Center. (DTIC No. 110 581)

Altman, J. W. (1962). Some procedures in design
for maintainability (MRL Technical Docu-
mentary Report 62-9). Wright-Patterson AFB,
OH: 6570th Aerospace Medical Research
Laboratory. (DTIC No. 278 804)

PRESENTATION TECHNIQUES
FOR FAULT ISOLATION

Time to isolate equipment faults for three presentation
techniques and five levels of complexity.  AMRL-TR-64-
57 (1964)
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Altman, J. W., Marchese, A. C., &
Marchiando, B. W. (1961). Guide to design of
mechanical equipment for maintainability
(ASD Technical Report 61-38l). Wright-
Patterson AFB, OH: Aeronautical Systems
Division. (DTIC No. 269 332)

Ammons, R. B., Alprin, S. I., & Ammons, C. H.
(1955). Rotary pursuit performance as related
to sex and age of pre-adult subjects. Journal of
Experimental Psychology, 49, 127-133.

Ammons, R. B., Ammons, C. H., & Morgan, R.
L. (1958). Movement analysis of the perfor-
mance of a simple perceptual-motor task
under various conditions. Journal of General
Psychology, 58, 259-279.

Anderson, N. H., Grant, D. A., & Nystrom, C.
O. (1956). The influence of the spatial posi-
tioning of stimulus and response components
on performance of a repetitive key-pressing
task. Journal of Applied Psychology, 40, 137-
141.

Andresen, K. W., & Ewing, D. (1964). A study of
digital computers for a real time training
simulation research system (AMRL Technical
Documentary Report 64-22). Wright-Patterson
AFB, OH: Aerospace Medical Research Labo-
ratory. (DTIC No. 601 649)

Angrist, S. S. (1957). The comparative interpret-
ability of two aircraft attitude indicators
(WADC Technical Memorandum Report 57-8).
Wright-Patterson AFB, OH: Wright Air
Development Center.

Atchley, W. R., Ver Hulst, J., & Lehr, D. J.
(1964). Specification of optimum fault isolation
presentation (AMRL Technical Documentary
Report 64-57). Wright-Patterson AFB, OH:
Aerospace Medical Research Laboratory.
(DTIC No. 606 215)

Aume, N. M. (1963). The effect of reach distance
on reach time in a button-pushing task (AMRL
Memorandum Report P-58). Wright-Patterson
AFB, OH: Aerospace Medical Research Labo-
ratory. (DTIC No. 425 558)

Aume, N. M. (1963). Instructions for fabricating
a digital laboratory timer (AMRL Memoran-
dum Report P-38). Wright-Patterson AFB, OH:
Aerospace Medical Research Laboratory.
(DTIC No. 417 426)

Baker, C. A. (1955). Formation lights for fighter
aircraft (WADC Technical Report 55-124).
Wright-Patterson AFB, OH: Wright Air Devel-
opment Center. (DTIC No. 61 751)

Baker, C. A. (1960). Man’s visual capabilities in
space. Proceedings of the Institute of Radio
Engineers - Seventh East Coast Conference on
Aeronautical and Navigational Electronics.

Baker, C. A. (1960). Visual aspects in collision
avoidance of Air Force aircraft (National Re-
search Council Publication 712). Washington,
DC: National Academy of Science.

Baker, C. A. (Ed.). (1963). Vision in Space.
Human Factors.

Baker, C. A., Debons, A., & Morris, D. F. (1956).
Dark adaptation as a function of the intensity
and distribution of light across the preadapta-
tion field. Journal of the Optical Society of
America, 46, 401-404.

Baker, C. A., & Morris, D. F. (1957). Form
recognition and detail resolution. Minutes of the
25th International Congress of Psychology.

Baker, C. A., Morris, D. F., & Steedman, W. C.
(1960). Target recognition on complex displays.
Human Factors, 2, 51.

Baker, C. A., & Steedman, W. C. (1961). Man’s
visual capabilities in space: Perceived move-
ment in depth. The 1961 Compendium of AFSC
Symposium Papers (pp. 1-29). Wright-Patterson
AFB, OH: Air Force Systems Command.

Baker, C. A., & Steedman, W. C. (1961). Per-
ceived movement in depth as a function of
luminance and velocity. Human Factors, 3, 166.

“I was lucky enough to be on the selection commit-
tee for the original seven Project Mercury astronauts.
I had done the anthropometry on all of the
candidates, as well as stereo photographs.  The
photos were to be used to provide accurate body
shape information, which would then enable us to
make customized pressure suits . . .  It was an
interesting time in the lab for a few weeks, having all
the astronaut candidates around taking tests,
meeting, and discussing the results.  All the
candidates were very impressive, but John Glenn was
in the 99th percentile on everything.  He was
amazing.”

        — Charles Clauser, Anthropologist
        Human Engineering Division
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EXCERPT FROM AN APPLIED PHYSICAL
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OF TARGET ANGULAR SIZE
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Colonel John C. Simons
Researcher

Human Engineering Division

1956 to 1966
1968 to 1971

John Simons was one of the most prolific and
creative minds ever assigned to the Human
Engineering Division of the Aero Medical
Laboratory (now Armstrong Laboratory).

His contributions span four decades as a
soldier, scientist, engineer and leader.  Early on,
Capt Simons was an important contributor to
the Aero Medical Laboratory’s partial role in the
Mercury Space Program.  He was one of the
principals responsible for development of the
parabolic flight trajectory used to simulate
“zero-G” for engineering and astronaut training.
Zero-G testing included such things as
hydraulics, space locomotion, and human and
animal physiological response.  Variations of the
parabolic flight profile are still used today by
NASA in their C-135 zero-G aircraft.

Another notable achievement by Capt Simons
was the development of the Long Lines
personnel extraction system.  It had long been
understood that an aircraft flying a coordinated
“pylon” turn could lower a cable which at the
pylon turn point would hang stationary.  This
quirk of physics was exploited to recover
personnel from behind enemy lines.  The Long
Lines system was tested with both mannequins
and human volunteers and was operationally
deployed.  Although later supplanted by the
Fulton extraction system, the Long Lines system
pioneered the concept of rescue by fixed-wing
aircraft.

As a major, Simons flew combat in his third
war, Vietnam, with the famous 1st Air
Commando Unit.  Wounded in combat, he
convinced the doctors to let him convalesce in
Dayton.  His first day back in the country, he
appeared on crutches in the laboratory and
eagerly passed his new combat experience to his
fellow scientists and engineers.

The most important idea to emerge was the
lateral firing gun.  Again employing the pylon
turn, lateral firing ordnance could be aimed with
extraordinary accuracy.  Upon his reassignment
to the laboratory as a branch chief, Simons
doggedly pursued the idea and eventually
wangled a briefing to the Chief of Staff, then

General Curtis LeMay.  Gen LeMay was
convinced and ordered that the prototype for
what would become the AC-47 be built and
tested at the Eglin AFB range.  The tests were
so successful that the aircraft was flown
directly to Vietnam and immediately deployed
in combat.  John Simons is credited as co-
inventor of the “gunship” which has served so
successfully in Vietnam, Grenada, Panama, Iraq
and Somalia.

  John Simons continued to make creative
contributions to the Human Engineering
Division as a contractor after his retirement.
His last contribution, one of the original 1968
combat-born ideas, was the Sensor Platform
Imagery (SPI).  SPI is a real-time reconnais-
sance drone which allows strike air crews to
review the target minutes before they attack.
A laboratory simulation completed in 1993
confirmed the effectiveness of SPI more than
20 years after the original Simons idea.

  The creative genius of John Simons is a
tribute to the soldier-scientist.  The unique
combination of master's degree, flying
knowledge, combat experience, and a dedicated
Air Force laboratory environment turned his
creativity into exceptional productivity.
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TESTING FINGER DEXTERITY
WHILE WEARING A PRESSURE SUIT

A pressure-suited subject being tested with the
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dexterity in a study to establish an objective
baseline for evaluating the functional mobility of
pressure gloves. This study was done under Task
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Participation in zero gravity flights conducted to determine effects on humans and their
performance in space.
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The Vietnam
 War Years

1965-1974

   A seemingly small war in a
far-off land will teach the
nation painful lessons about
fighting limited wars with
limited military objectives
and limited success.  As in all
wartime eras, pressure on the
military and its laboratories
to expedite better weapons to
the battlefield is intense.  A
famous laterally firing gun-
ship concept is co-founded in
the Human Engineering
Division and used effectively
in Vietnam.  The strong
scientific and technical
leadership of Drs. Christensen
and Warrick continues.

2-75

1965-1974
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DESIGN DATA FOR FEMALE CLOTHING
Measuring the biceps of the flexed left arm of a
female Air Force member during data collection for
an anthropometric survey. The data were used  in
the design, sizing, and procurement of clothing
and the intelligent design of equipment and layout
of functional workspaces for women in the
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Yesterday and Today,” Civilian
Employees Reporter
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VILLAGE USED IN AN AIRBORNE
STUDY OF THE EFFECT OF
OBSERVER FIELD OF VIEW
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MEASURING ARM REACH CAPABILITY
A subject in a test apparatus for measuring the arm
reach capability of lightly clothed and pressure-
suited air crewmen. The data attained were used
for the placement of aircraft controls. The work
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TESTING DETECTION OF
BRIEFED TARGETS AS A

FUNCTION OF AIRCRAFT SPEED
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H.T.E. Hertzberg
Chief

Anthropometry Section and Branch

1961 to 1972

H. T. E. Hertzberg was assigned to the Aero
Medical Laboratory in 1946 and later moved to the
Human Engineering Division in 1961. He was the
prime impetus for stimulating the military services
to acknowledge the important need for definition of
the human body size (anthropometric) variability of
our military populations.  His influence spanned the
globe.  The research facility, the Universite Rene
Descartes in Paris, named its anthropometry
laboratory in his honor.  His anthropometric survey
of 4000 flying personnel in 1950 became the
“standard” for large-scale surveying, not only in the
United States but internationally as well.  Perhaps
his greatest contribution was the anthropometric
survey of NATO countries in 1960-61. This survey
required incredible planning, organizing, and
coordinating.  Subjects were measured in three
countries by a team with representatives from two services and three universities. The team, 
Mr. Hertzberg in the lead, was in the field collecting data for a year.

As chief of the Anthropometry Section and then the Anthropometry Branch, he led his te
some of the most forward looking research of his time, including the first investigations of
stereophotography as an anthropometric tool, the first developments of form-fitting liners for
helmets, and the classic studies of dynamics and kinematics used in human body modeling.  
work improved the fit, safety, and performance of all types of equipment systems including ai
seats, oxygen masks, flight/space suits, high-altitude gloves, and automobiles.  Many techno
changes occurring since the Hertzberg era had their beginnings in his original research.
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Applications Human Engineer
Human Engineering Division
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TARGET DETECTION
COMPARED WITH

DIFFERENT SENSORS
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comparing laser line-scan
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for ease of finding tactical
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"Human Performance in
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Measuring the effects of the
number of allowed target choices
on the target detection behavior
of observers using a moving-
image display from a side-looking
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A HELMET-MOUNTED DISPLAY USED
 IN OPTIMIZING HELMET COUPLING

One of the helmet-mounted displays used in a
program to develop an optimized optical link for a
helmet-coupled system. The work was done by
Mr. Eric R. Fehr of the Hughes Aircraft Company.
AMRL-TR 73-20 (1973)

“The person at the lab who had probably the
greatest influence on my career was my first section
chief, Ed Hertzberg.  He was meticulous; he
constantly tried to get us to write with some clarity
of thought.  He did his utmost to see that the job was
done right.  He was very, very thorough.  I admired
him for that . . . Another person was Mel Warrick.  He
was the acting chief when I came on board.  He was a
great person to talk to and a fantastic editor.  I
always felt we were so lucky to have him.”

          — Charles Clauser, Anthropologist
          Human Engineering Division
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OBTAINING DATA FOR GROUND
SUPPORT CONSOLE DESIGN

A user being tested during research intended to
develop design standards for missile ground support
consoles. The work was done under Project 7184,
“Human Performance in Advanced Systems,” Task
718404, “Human Engineering Design Criteria," and
Task 718408, “Anthropometry for Design.” The work
was conducted by K.W. Kennedy and Charles Bates, Jr.
AMRL-TR-65-163 (1965)
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MEASURING FORCES AND TORQUES
WHILE IN A ZERO-GRAVITY SIMULATOR

Work in conjunction with the Aero Propulsion
Laboratory to determine human performance
requirements for hand-operated fasteners for space
applications. The support cradle, coupled with air
bearings on the poured epoxy floor provided
tethered movement with six degrees of freedom
under near-frictionless conditions. Forces and
torques required to remove and install fasteners
under normal gravity and simulated zero gravity, as
measured by strain gauges on the work panel,
identified significant differences across fastener
design and interactions between fastener design
and gravity conditions. The research was done by
Wayne L. Martin, Billy M. Crawford, William N.
Kama and J. Herman. AMRL-TR-68-117 (1968)

JULIEN M. CHRISTENSEN INVERTED IN
ZERO-GRAVITY SIMULATION FACILITY

This device, riding on air bearing pads on a poured
epoxy floor that was level to within 0.0005 inches
over its 26 by 30 foot area, was used in the
evaluation of forces and torques required for panel
fastener operation under simulated zero-gravity
conditions.  Bernie DeWinter, one of several
instrumentation technicians provided by the Aero
Propulsion Laboratory, is on the left. Wayne L.
Martin is on the right.  (1968)

"My first assignment in the Human Engineering
Division (August 1967) was to Don Topmiller’s Systems
Effectiveness Branch. Don was trying to establish a
maintainability research program; and I, having had
several years of aircraft maintenance experience, was
most enthused about the prospects of solving some of
the problems I had encountered throughout the years.
The first opportunity for research came with a request
from the Aero Propulsion Laboratory at WPAFB to
evaluate quick-release panel fasteners for space
applications. A zero-gravity simulation facility had
already been completed in Building 21 in Area B (see
figures at right and below); the facility provided a
gimbaled support cradle, in which a person could be
securely harnessed, riding on air-bearing pads over a
poured epoxy floor, while tethered to a vertical work
surface. With air applied, the air bearing pads rode
approximately 0.002 inches above the epoxy floor,
which was level to within 0.0005 inches over a 26-by-
30 foot area. Work effort was measured in terms of
forces and torques applied to the work panel
(measured by strain gauges) as panels having various
types of hand-operated fasteners were removed and
installed. The data indicated that there were
significant variances across the eleven very differently
designed and operated fasteners, as well as
interactions between fastener design and gravity
conditions. The effort was documented in the
Proceedings of the Second National Conference on
Space Maintenance and Extravehicular Activities, Las
Vegas, Nevada, August 1968. (AMRL TR-68-117)

We were about to explore the effect of deflated
and inflated space suit encumbrances upon
performance requirements for operation of some of the
better fastener designs when we were directed to stop
related research in deference to NASA."

      –– Wayne L. Martin
        Chief, Visual Display Systems Branch
        Human Engineering Division
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techniques. Man-in-the-loop simulation put a
person in a certain job scenario while he was still
on the ground. This helped reduce the need for
flight tests, and helped researchers measure the
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program to be used with future strategic crew
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–– May 1985 , “Human Engineering,
Yesterday and Today,” Civilian
Employees Reporter
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VISIBILITY FROM
THE COCKPIT

Binocular ground visibility
from the cockpit of a level
OV-10A-111 aircraft;
extracted from a compilation
of visibility measurements on
several types of military
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The Human Engineering Division includes most of
the work areas of the original Psychology Branch,
which ultimately grew into the Behavioral Sciences
Laboratory. In this branch the primary concern is
with research on human performance that could
lead to improvements in the design of operating
procedures for Air Force systems. The ultimate
objective, of course, is to maximize the effective-
ness of our weapon systems by properly matching
human and machine capabilities and functions.

–– March 1965, “Human Engineering
and Training Research Division,”
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Melvin J. Warrick, PhD
Associate Chief

Human Engineering Division

1958 to 1973

Mel Warrick was hired into the Psychology
Branch, Aero Medical Laboratory, in March 1946
by Lt Col Paul Fitts, then its Chief.  Prior to that
time he had been in military service undergoing
gunnery, bombardier, and radar operator/
navigator training and doing research on
bombardier training in the Army Air Force's
Psychology Program.  Before that, Mel had been
trained as a private pilot, had taught high
school science and mathematics, and had done
research from 1941 through 1943 on bombardier
selection for the US Army Adjutant General's
Office and the USAF Psychology Program.

As technical advisor and associate chief, he
monitored the division’s exploratory develop-
ment and basic research programs in the various
fields of human engineering as applied to
ground, air, and space equipment and systems.
Under the tutelage of Dr. Fitts, Mel did his
direction-of-motion stereotype (stimulus-re-
sponse compatibility) studies, certain of which
results have been distilled, by others, into what
is now known as “Warrick’s Law.”  Mel was the
principal technical editor of the division’s
publications, carrying on the Fitts' tradition of
clarity and parsimony in writing.  He was the
first of the civilian scientists to fly at “zero G”
untethered and the first to provide human
factors input to the Atomic Energy Commission.

He retired as a civil servant in 1975 and as
a lieutenant colonel in the USAF Reserves in
1976.  He has continued to this date (1995) as a
“volunteer” within the Armstrong Laboratory.
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In 1969, Earl Sharp stumbled on to an old
friend looking at some video tapes of the
defensive workstation of the B-52. This fortuitous
encounter led Earl to take an interest in the
Electronic Warfare Officer's (EWO) workstation,
which has led to a  20-year commitment to
improving the design of EWO crewstations in the
latest Air Force high tech bombers, including the
B-52, B-1, and currently the B-2.

Earl has been the driving force behind the
development of some of the most realistic bomber
simulation and testing facilities in the world.
Having persuaded the powers-that-be in Strategic
Air Command to give him $270,000 and a B-52
training device in 1971, Earl set about putting
together a high-fidelity simulation facility with
the capability to collect performance data from
every thrown switch, twisted knob, and CRT
display. This facility has since produced valuable
data which has provided the impetus for many
crewstation and display design changes for the
B-52, as well as being the template for a similar
B-1 facility, and Earl's legacy, a B-2 test and
evaluation facility.

–– Klein Associates,
Interviewwith Earl Sharp
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