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A Cambridge, Mass., February 1, 1973

he February meeting of The Cambridge Club will be held on

1
onday, FEBRUARY 12, 1973, at the HARVARD FACULTY
g LUR. Cocktails will be served at 6:00 P.M. and dinner will begin

I M
-
)

45 P.M.

ROSS A. McFARLAND
will speak on

“The Impact of the Space Program on
American Industry and Modern Life”

Ross A. McFarland, Guggenheim Professor of Aerospace Health
and Safety, Emeritus, graduated from Michigan (BA) and Harvard
University (PhD). He gbegan his experiments on the effects of high
altitude on RAF pilots at Cambridge University in 1928-30, and
continued extensive investigations on high altitude as related to
pilots and passengers at Co ambia University. The first regulations
of the Bureau of Air Commerce concerning the use of oxygen at high
altitude were based on these studies.

During 1935 he was a member of the Harvard Fatigue Laboratory
expedition in the Chilean Andes, where studies were made on men
and animals during fairly prolonged periods of acclimatization up to
21,000 feet altitude. In 1936-37 he gave tests which resulted in the
most definitive establishment of the effects of altitude on pilots during
the opening of the air routes over the Pacific and later the Atlantic
Oceans. His laboratory studies were continued through the years as
2 member of the Harvard Fatigue Laboratory.

During the past 15 years Professor McFarland has held " the
Guggenheim Chair of Aerospace Health and Safety at the Harvard
School of Public Health. He has helped to train more than 200
Ph}’ﬁicianﬂ and engineers. Many of them have assisted In tl}e nu:d:ic;ﬂ
aspects of the space program, and others are employed in various
aircraft manufacturing and air transport companies and research
institutions.

Among his many honors are the John Jeffries Award Eﬂ" the AIAA
and the Godfrey L. Cabot Award of the Aero Club of New England
for significant contributions to aviation ;hmugh medical research.
In 1969 he received the Exceptional Service Ft_wnrd of the U, S. Air
Force for “his unique contribution to the United States Air Force
during the period 1937 through 1969 1n aerospace health and safety,
and related fields of human factors engineering '. He was one of the
founders of the Human Iactors Society, and last year he served as
its President.

In accordance with the by-laws, four proposals for Membership
are enclosed.
W. L. Payson, Jr.
Secretary
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Dr. Ross McFarland
Tormer professor

bk len it e o b o a po i na mom o o bl

OBITUARIES

Services are being plan-
ned for Dr. Ross A, Mc-
Farland, 75, of-Cambridge,
retired Harvard professor:

and noted expert on the

health and safety aspects
of aviation and highway
transportation.

He died Saturday at his

summer home in Dublin,’

N.H."

Born in Denver, Colo.,
he was graduated from the
University of Michigan in
1923 and received his doc-

torate at Harvard in 1928.
- He also received honor-

ary degrees from Trinity
College, Cambridge, Eng-
land, and Yale. .

Dr. McFarland served
as an instructor; of psy-
chology at Columbia Uni-
versity from 1928 to 1937,

~and professor of environ-

mental health and safety
at Harvard from 195? until

y 1972.

In, 1962 he was named
Daniel and Florence
Guggenheim Professor of
Aerospace and Health and
Safety at Harvard.

From 1963 to 1966, he

was employed as an ad-

viser by the National Avi-
ation and Space Adminis-
tration (NASA) and also
served as an adviser to
the U.S. National Health
Suwey

‘He was the author uf
numerous books on avia-
tion with ' his latest en-
titled “Human Factors in

AT ‘

He leaves This wife,

‘Emily (Frelinghuysen).



Ross Armstrong McFarland

Biographical Sketch
from

Modern Men of Science

McGraw-Hill Book Co., N.Y.

Volume Il, Pages 358-360, 1968



* McFARLAND, Ross Armstrong

American physiclogical psychelogist and aero-

space Scierlin
Born fuly 18, 1901, Benper, Colo., U154,

]’n AN attempt to obtain a better understanding
of the relaticnship between human periorm-
ance and the underlying physiological mecha-

nisms. McFarland began a series of investigs-
tivns in physiological psychology during 1927-28
at Cambridge University, England, in collabora.
tion with Joseph Barcroft and Frederic Bartlett,
The primary objective of this and his subsequent
research was to analyze the adjustments of the
mind and body to the stresses of the enviran-
mient.

Early in his academic career McFarland was
impressed by the dramatic changes in BERBOry
and mental functions resulting from OxXYEen
want at high altitude ohserved by Paul Bert and
the early balloonists and mountaineers. He be.
came interested in making precise measurements
of the deterioration in sense perception  and
n_mmnl functions while exposed to various en-
vironmental stresses, and at the same time in
determining the blood gases or other relevant
}fiur.hemicl] or physiclogical messurements,
Special attention was given to the effects of high
altitude, extremes of environmental temperature,
and to variations in blood sugar. Thus he pro-

vided quantitative data for the earlier prediction
of Claude Bernard that the development of the

ceftral nervous system is completely dependent
upon the constancy of the internal environment.
In the studies at Cambridge University on RAF
student pilots he showed how the lack of oxygen
during simulated fights can impair complex
reaction times and mental functions, leading to
impaired behavior, lack of insight, and loss of
judgment. These fAndings and subsequent
studies had direet implications for understand-
ing mot only aviation accidents resulting from
lack of oxygen but also fatigue, certain forms of
mental illness, and the aging process.

From 1929 to 1937, in the department of
paychology and the College of Physicians and

acelimatized Hulp]'i_ﬁ;“ "|"'|.E mavel

' Iy ¢
Iiri;':.:,h was the development of mmtﬂ'ﬁ'lrlnr::lllai o
whic the combined effects of altituda Tim
variables such as carbon and othey

engine exhaust or cigarette I:::I::i}dr':-fn.;n[;m
. Tita

o Ini this WAY almal.

from the blood gases we o ez, g
n th b WeTe used g g
:.th:cdt 8 true physiological a]litud:u;:nlm ;
Task mlhllh: effects of ope variahle mﬂfum
:::c:ur;: altitude, These and other findings 1::1
el gulations for the use of oxyen by pifnt. in
mm]:::-m;ﬁ}n}d 1;; ulu'!ilury pilots during nigh
L etarland also contributed sjen:
physiclogical data jn thae e
surized cabins for afr lunapf]n:-::.hpmm s
m&\: lExmemb'H of the International High Ali.
et pedition  spansored by the Harvard
aligue Laboratory in 1935, he was able g

extend his pevehophysioloc:
s S i
jects. On this expedition the M:Lm :ﬂ}'
compared 1Ill_'ilh natives of Chile and Pery wh;
::x.::! :h“f“::“ up lo ‘-::UW ft, the highest
Ol miRing camps at ahout 1
it. In 1937 McFarland hﬁ.r:sl member :ﬁ-gﬂ:
Fatigoe Laboratory at Harvard University, where
he worked with physiologists L. J. Hendersan,
D. B. Dill, and W. H. Forbes. A wide varioty of
stresaful eonditions on human performance were
studied, sometimes in the laboratory and at other
times on expeditions to mountainons or desert
areas, on flights to high altitudes, or in diverse
industrial situations,
During the initial Aights in the opening of air
routes over the Pacific and Atlantic oceans in
1937 and 1930, MeFarland was asked to make
studies of the fatiguing effects of these long
flights. For the first time the resulis of sensory
and mental iests were correlated with blood
gases and other bichemical determinations ob-
tained in fAight. In 1940 he was an advisar to Pan
American Airways in opening air routes across
Africa, and he served as an operations analyst,
13th Air Force, in the Selomen Islands cam-
paign (1943-44) . studying combat fatigue in the
air and ground forces. During these investiga-
tions he became interested in the problems of
designing equipment to meet human l:-l.plb“[l-[ﬂ-

Il-'f“ I"ﬂ{lh. The Human Hl'n.d'r n F_'q.l,r'm;ni e
sign, with A, Damon and H. W. Sieudt (1966}, space Hight. He was one of the frst to emohas
L L] I'P{'ll'lﬂ FIdFIj‘ used llj enginesrs and inrlmlr:tl the m1|lri|'|l.|-| caases of aceidents and 1o ID!;;'}' :;:
d!';;lrllllfl:IF. ; methads of epidemiabogy in the siudy of highway
ith the outhreak of World War I it was injuries and fatalities. Thus, what bad been

apparent that many older persons would be  learned in aviation snd sirersft design was ap-
roquired to work in industry. Through experi-  plied is sutomotive design and safety. Tf acci-
mental studies of the aging process, MeFarland  dent preventive measures are 1o be efective, s
wid iilile 1o ahow that with Proper supervision and his colleagues demaonat rated |1-|-|-.-.|_.“_:|-| many
and placement men and women can work pro.  investigations net only that attention must be
ductively much longer than originally believed., given to the contral of human bebavior, but alsoe
[:I'lmril:nljw: stidies of sensory and menial fune: that the mechanical forces reaching the body
tiena of older subjects brought out the close must not excesd the threshold of resistance to
relationahip between skill and age, The necessity  injory, Many of the principles advocated are
for job reassignment with increasing age is now beginning to be mesrparated iato federal tegula.
generally  accepied, especially  where ftime-  tions relating fo air and highway safery. This
complexity streases are involved. He also pointed  new approach attracted mamy young physicians
out the close relationship beiween the oxidative  and engineers [or advanced study at the Harvard
processes and certnin functions of the cemtral  Scheal of Public Health under his direction. He
nervous sysem. These relationships were re-  served as a technical adviser 1o many govern.
vealed 1o ba closely parsllel in tests of light mental agencies, most recently participating in
sensitivity, immedinle memory, and the loss of & research project with NASA on the environ-
insight. Other studies during the war concerned  menial parameters for astronauts in the Apsllo
the visual problems of fire contrel and fatigue, mission.
Tn the Tormer stadies it was shown that the In 1962 the Guggenbeim Foundstion endowed
human eye §s capable of great accuracy im o teaching and resesrch cenmter at Harvard, with
making visual judgments and that the range McFarland becoming the frst to occupy the
finder itself was accurate, but when the eyes Daniel and Florenee Guggenheim Chair of Aero-
were coupled to the instrument, the errors were  space Health and Safety. More than 200 young
great. This led to the redesign of various types  sclentists traimed by McFarland asd his eol-
of ingtruments to meet human requirements, leagues at the Harvard School of Public Health

During 1939-40 MeFarland became interested became leaders in the fields of serospace medi-
in pilot selection amd the development af better cine, cceupational bealth, and highway safety.
teats for predicting success or failure, Because of MeFarland received his AB. from the Univer-
the ]'lill'l. failure rates in the mﬂil.nl aeTvices, sty of Mil:hi.',.u:. im 1923 and his PhD. from
McForland and & group of his colleagues at Harvard University in 1928 He taught st
Harvard were asked 1o make a comprehensive Columbia University from 1528 to 1537, when be
analysis af this problem. Their efforts resulted in = moved o Harvard, Besides three homorary
the “Pensacoln Study of Maval Aviators." Follow-  degrees, McFarland received the Longacre
ap studies were begun 25 years later of the 1000  Award of the Asro Meadical Assoziation in 19347
Naval aviators in the original group and of other  the Flight Safety Foundation Award in 1933;
pilots studied during the war peried. The resulta  the John Jeffries Award of the Institute of
are proving to be of use not only in selection but  Aeromautical Sciences in 1956; and the Walter
also in a better understanding of the aging M. Boothby Award of the Aercspace Medical
processes, Association in 1962 He was elected to the

In 1947 McFarland became o member of the American Academy of Arts and Sciences in
faculty of the Harvard School of Public Health. 1953 : :
Here it was pﬂdﬂihl& to d!'lth:l a new approach For background information sce DEcosprEs-
to some of the increasingly dificalt problems of 108 1Lwwkss; Gemoxtolocy; REsrimATION;

phere, ineluding the complex human [sctors of

Su t Calumbia University, he continued
(T rianz‘:cl:i;ue |]:: ways in which the central His work in the field of human factors engineer-

ne is completely dependent upon a  ing formed the background for additional
nr;”m::l.ll :“1';1::'? ::l l:rl;':,':'l:l:n r:IunI;s. and other studies relating to the mare effective ;‘Tn]?.mn
srganic constants. In one investigation for the of men and machines in World 11:‘;:ll E:nld':.:
federal government on the effects of high alti-  one of the leaders in developing g faias
tude, a large number of subjects from 16 to 60  new discipline and wrote one IILI r:imu
years old were studied individually in low- books on the subject for eng H"iﬂﬁ} A
oxygen chambers at simulated altitudes of 10,000 Factors in Air Transport El'ﬂ.l"ﬂ- { il o
1o 18,000 ft. In other studies, using visual tests of  volume for physicians, Hum;;ﬂﬁtm i
differential light sensitivity, McFarland demon- Transporiation; ﬂmnpﬂhm:lh i gl
strated for the first time that impairment may be (1953), aided greally in the : “p:r:: Ha
present at altitudes as low as 4000 ft in un- health and safety standards in civil aviation

health and safety not only on the ground bur  Srack mioLocy in the McGraw-Hill Encyclopedia
also in the air and outside the Earth's atmeos. of Science and Technology. =
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