The House That Robert A. Kehoe Built

IRENE R. CAMPBELL, BA, CINCINNATI

Laying the Foundation

| t ALL BEGAN in May of 1924, when
deeply troubled Chemist. Thomas Midgley,
Jr., working under the direction of Charles
F. Kettering, came to the Medical CoIIe(ge of
the University of Cincinnati to consult Dr.
Martin H. Fischer, Head of the Department
of Physiology, and Assistant Professor
Robert” A. Keéhoe. Thomas Midgley’s Iong
and painstaking search for an effective an
practical antiknock additive to automotive
and aeronautical gasolines, carried out for
the General Motars Research Corporation,
then located in Dayton, Ohio, had come to a
fruitful end with "the discovery that tetra-
ethyllead met these requirements; onl){ to
opén up a new and far more serious problem.
here ‘had been no foreknowledge of this.
None of the research men, exposed to the
compound, had experienced ill effects of any
note, nor were the){ aware of its potentil
da_n?er. It was only when the ethyl fluid
mixture—which contains halogenated hydro-
carbon scavengers to remove residues of lead
forming on parts of the motors®—came into
semicommercial manufacture and  was
handled in bulk by _nontechnical personnel,
that trouble arose. "There were two deaths in
Dayton and some 30 cases of pms_on_mgi. Dr.
Midgley had not anticipated this difficuty, al-
though“he had been concerned earlier ‘with
the possible hazard to public health by in-
troducing a substance such as lead, alfeady
known for its potential danger, to that ini-
herent in gasoline and its™ decomposition
roducts. At his request, the US Bureau of
ines Experimental Station in Pittshurgh
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was already investigating this aspect of the
problem.

Thomas_ Midgley hoped . that Dr. Kehoe
would be interested in assisting him in the
care of the employees of the General Motors
Chemical Company and_in mvestlgatlnﬁ the
toxicity and mode of action of tetraethyllead.
The two men had met through the Anierican
Chemical Society, and Dr, Midgley knew of
Dr. Kehoe's earlier work on heavy metal
poisoning. Dr. Kehoe was interested and
ready almost at once—as the school year was
aboit to close—to begin work in “quarters
made available to_him"in a_building of the
General Motors Research Corporation. Pie
moved his family near Dayton, and during
the following school year he traveled to
Cllncmnatl for his Moriday and Wednesday
classes.

The_clinical work—the investigation and
«care of the ill men—and the means by which
the antiknock agent could be manufactured
safely were resolved, at least in principle
fairly promptly. The information_ obtained
In the first phase of the toxicologic |nvest|%$-
tions, that Is, the determination”of the paths
of absorption—through the skin, by way of
the digestive tract, and the lungs—and” the
establishment of the approximate lethal doses
of tetraethyllead, had enabled the engineers
of the General-Motors Chemical Company to
de5|?n equipment for the safe” blending of
ethyl fluid.* The first investigations by the
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Bureau of Mines, mentroned earlier, neared
completion at the end of July 1924 Dr.
Kehoe participated as a consulfant, and con-
ferred frequently with Drs. R. R. Sayers
and W. P, Yant of the Bureau, Thomas
Midgley, Graham Edgar, Director of Re-
search ‘of the Ethyl Gasoline Corporation,
and Dr, Emery Hayhurst of Ohio State
Unrversrt¥ all”.of whom advised the ex-
tension Of the investigations to include the
effects of ethyl fluid when inhaled as a vapor
or when absorbed throu%h the skin.

In the spring of 1925, Dr. Kehoe was
named Medical Director of Ethyl Gasoline
Corporation (later Ethyl Corporation). On
his advice, the CorBoratron decided tg limit
the sale and distribution of the antiknock
compound to the refiners of gasoline so as to
confine to a minimum _the number. of sites
where it was fo,_be added to, gasoline. His
prime res onsrbrlrty was to aidin the devel-
opment 0 Fr])ans for safe mixing operations.
At about the same time Dr. Kehoe became
a consultant to E. I du Pont de Nemours &
Co. (the sole manufacturer of tetraethyllead
in the United_States of Americg, under con-
tract with Ethyl™ Gasoline Corporation)

Jarng to set up procedures for the medical

fygienic surveillance of the manu-

fact ring. pperations
H Ivgrd) ubpcrzed accidents, fatal and

nonfataI that had occurred not only in
Dayton, but In the eastern states, had caused
réat public alarm and anxiety by public of-
icials.! The distribution_of tetraethyllead
was stopped in May 1925, and the sale of
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?asolrne containing ethyl fluid was discon-
nued in the East'and in some midwestem
states. Not only was the Bublrc aroused, but
the Unions_of Automobile_and_Aircraft
Mechanics, Teamsters and Chauffeurs also
became concerned about the possible dangers
of occupational exposure to. lead-containing
asoline. Aware of the situation, the Sur?eon
eneral of the Public Health Service of the
United States called a conference_ on Ma%/
0, 1925, to consider the “public healt
questions in the manufacture, distribution or
use of tetraethyllead gasoline.” Dr. Kehoe
as one of the Tepresentatives of the Ethyl
Gasoline Corporation attending the Confer
ence rep orted the findings of his and Dr,
dgar’s éarermrnary Investigations.  From

the Introduction tothe report of investiga
tions b}/ the Public HeaIth Service that oI
lowed this Conference, we ma){ gather that
among the studies reported, ony those con-
ducted at Dayton included human qbserva-
tions. Significant as these were, the data
were not” sufficient for the derivation of
definite conclusions. This_led the Surgeon
General to appoint a committee to investigate
the hazards of the use of tetraethyllead-Con-
taining gasoline and to formulate Tegulations
for the Various situations of exposure, from
the manufacture of the concentrated roduct
to.the user of the gasoline. The findin %
this investigation, on a broader and most im-
portantly on an official basis, confirmed those
obtained by Drs. Kehoe and Edgar. While
the Committee .was satisfied that evidence of
immediate danger to the public health did not
exist, it recommended further investigations
at the expense of the industry.

To return to the temporal seguence of this
account, some time late in 1925, the entire
rnvestr ative program, begun in Dayton was
moved to Cincinfati o thé Eichberg Labora-

in the College of Medi-
cine, to form the nucleus—or thé foundation
—of what later became known as the Ket-
terrno Laboratory. The investigations from
that Time on, dealt with the distribution of
lead in the tissues of animals following the
absorptron of tetraethyllead, along with the
development and constant_improvement of
methods for the. determination of trace
quantities of lead in biological materials and
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in the air. The normal distribution of lead
was established. Various criteria for the
recognition, of poisoning both by tetraethyl-
lead "and inorganic lead compounds were
dearly defined. Elaborate mvest_miatlon_s were
made of the lead hazards associated with the
distribution and use of tetraethyllead-con-
talnmﬁ, gasoling by com(i)armg the findings
on filling station " attendants, tank wagon
handlers,” garage mechanics, and other ex-
posed persons, with similar grougs handlmﬂ
asoline that contained no tetraetnyllead. A
ese investigations were designéd to con-
tribute to thé solution_of the Serious prob-
lems which had been raised at the Conference
called by the Surgeon General: the mlxmq
of ethyl fluid with ?asollne by methods tha
would"insure the safety of mén handling the
concentrated mixture; the determination of
the degree of hazard in the handling of gaso-
line containing (as of that time)™3 ml of
tetraethyllead per American gallon (throu?h
contact with the skin and through the inhala-
tion of tetraethyllead vapors glven off from
gasoling); and"the degree of hazard asso-
ciated with the contammnation of the air_by
the exhausts of automabile engines. The
findings of these investigations were com-
municated periodically to"the Public Health
Service and were published in detail, to-
gether with additional observations, In 1936,
With official sanction given to the use of
tetraethyllead-containing gasoline in January
1926, plans for its enlargéd manufacture and
use on a Iar(ie scale were set in motion soon
thereafter. 1t was up to Dr. Kehoe to lay
out the program_for medical surveillance and
technical supervision of the personnel at_the
mixing plants of the petroleum industry. The
R_recautlo_nary methods developed by him and
IS associates, the formulation of regulations
for the handling of ethyl flyid, the éducation
of personnel exposed "to it during manu-
facture, its transport, mixing with gasoline,
and the cleaning of tanks used to transport
and store the Ieaded gasoline have been in-
cluded from that time on in every contract of
sale of the antiknock product fo refineries.
That the impact of these preventive measures
should have become far-reaching, extending
to every part of the globe, is understandable.
The caoperation achieved internationally in

¥5

controlling this, industrial hazard is a matter
of record: It is_significant that no case of
tetraethyllead_Pmsomng has ever occurred in
connection with these ‘mixing operations in
the United States and Candda, nor is be-
lieved to have occurred in other countries in
which the prescribed regimen has been fol-
lowed consistently.” _

It may be pertinent to note here that in
spite of “continued search over the past. 40
years for a less toxic antiknock additive,
none has been found to equal the effective-
ness of the alkyl lead compounds. The
vigilance against any possible effects on the
health of wrkmen and of the general public
has been evidenced throughout the years by
surveys carried out fromtime to time as t0
the absorption of lead by large groups of
people and of the conceritrations of lead in
urban atmospheres.

Just a few years after Dr. Kehoe was ap-
proached to help solve the problem sur-
rounding the antiknock compound, another
problem—and in this case one directly con-
ceming public health as well as industrial
health—was brought to the Laboratory. The
source of it was the household electrical re-
frigerator. Fatalities and accidents had oc-
curred due to the escape of methyl chloride,
m,eth?/I bromide, and sulfur_dioxide, then
widely used as refrigerants. The Frigidaire
Corporation, which Used sulfur dioxide ex-
clusively,- requested an investigation of the
toxicity of this gas. The first phase. of this
work was again, as in the investigations in-
volving tetraethyllead, a careful ‘survey of
the health of the workers in the industry.
Meanwhile, Thomas Midgley was asked by
Charles F. Kettering to develop a nontoxic,
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Main entrance to Kettering Laboratory

nonirritant, and nonflammable, refrigerant.
This Midgley and his associates accom-
lished in"a"remarkably short time, upon

|dqley’s even more remarkable ?redlc lon
that the combination of the h|?hI¥ lammable
gas, methane, with two highly toxic Rases,
chlorine and fluorine, would form dichloro-
difluoromethane, a nontoxic and nonflamma-
ble comPound—bemg the first of the class of
fiuorinated hydrocarbons, so widely used to-
day not only as refrigerants, but also_ as
Propellants of aerosols n numerous applica-
jons.

The extensive investigations of the safety
of the new refrigerants under Dr. Kehoe’s
direction were designed to test their use
under the worst imaginable conditions, such
as what would hapPen if the escaping gas
were to come in contact with heated surfaces
or with open flames. The nature of the de-
composition products arising under such

conditions, and their toxicity, were estab-
lished, even though the organic compound it-
self was nontoXic under usual Situations.
The lack of toxicity of the fiuorinated hydro-
carbons as, such had been determined, in, ani-
mal experimentation and. some preliminary
studies of the decomposition products had
been carried out by Kinetic Chemicals, Inc.
that had first prepared the co_mRounds and
b?/ the Bureau of Mines, to which Dr. Kehoe
also contributed.

The Family

The conduct of the investigations, above
described, could not, of course, be accom-
plished by one man alone. As his associates
within the “small research unit” or “nucleus
of the Kettering Laboratory” (in his own
terms). Dr, Kehoe had phP/smlans Lester XV.
Sanders, Karl V. Kitzmifler, R. L. Cr_ud%-
ington, Willard F. Machle, and Leslie J.

Arch Environ Health Vol 13, Aug:1966"
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Schradin;  chemical engineers Frederick
Thamann and Jacob Cholak, and capable
technicians Daniel Duvall and Ben Hancock.
For epidemiologic studies and statistical eval-
uation, he sought the collaboration of
Professor Thomas LeBlanc, Head of the De-
partment of Preventive Medicine. An
somewhat later, aware of the need of being
advised of all published information, insofar
as it could be gathered, Dr. Kehoe asked Nell
Conwa}/, knowledgeable in languages and
medical termlnqlog¥ to join the staff as "in-
S

LK

formation specialist” (in"the modern term of

this activity).

AVith the growth of the Laboratory, many
others joined the "family,” quite a number
of whom gained enviable reputations in their
own right.

Building Upward

While the investigations that were destined
to become the foundation of the Kettering
Lahoratory were underway, .the need for
more space became acutely evident. The de-
tails 0 |,nvest|ﬁat|ve Programs of industrial
and public health, as followed b){_Dr. Kehoe
from the beginning, need no spelling out for
those in the know: the necessity of examin-
ing man in his actual environment, as well
as'the environment to which man is exposed,
be it in the workplace, the home, or the
community; the number and types of hio-
logical material that need to be collected and
examined, and the types of analyses that
must be carried out to establish the cause of
an industrial or environmental ailment; the
importance of determining the normal intake
and output of certain ubiquitous trace ions,
for example lead and fluoride that also arise
in the decomposition %roducts of the lead
alkyls and fluorinated Y_drocarbons, before
%h_e %bnormal concentrations can be ascer-
ained.

In_recognition_of the work to be done,
Ethyl Gasoline Corporation, E. I. du Pont
de Nemours & Co., and Frigidaire Corpora-
tion contributed jointly a sum of money
($130,000) to the L'niversity of' Cincinnati
to build and equip a laboratory. The first
unit was completed in December of 1930 and
was named The Kettering Laboratory of
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ApPhe_d Phy3|olo?y in honar of Charles F.
Ke terln%, the "father” of the antiknock
agent and of the modern refrigerants.
Investigations of several of the flugrinated
refrigerants were carried out in the first few
years of the thirties. These led, in turn, to
Practlcal as Well as toxicologic research on
he effects of hydrofluoric acid, used in the
manufacture of, and occurring in vapor form
as a decomposition product of the fluorinated
hydrocarbons, then to the natural occurrence,
effects, and metabolism of the fluoride ion.
The success of the Laboratory in the solution
of hygienic problems, by estab_llsh_mg means
of controlling them, in two major industries,
led other industries to bring their troubles.to
it. At that time such inveStigative facilities
were sadI){_ lacking in the United States. It
was essential that such investigations be im-
partial—in other words, that the¥ be done
P_r_eferably in a lahoratory free of bias, af-
iliated with a umvers,ltY or govermnmental
agency. Some, substantial worK of this type
had been carried out from time to time at
several American universities, but not as a
primary function or to the comprehensive-
ness of the work at the Kettering Labora-
tory. Amang the governmental agéncies, for
example, the Bureau of Mines _ExPenmentaI
Station_ was_deprived of the right to accept
funds for mvestlgatl_ve work
shortly after it comPIeted Its studies of the
refrlgera_nts and only considerably later did
the Public Health” Service develop a grou
for such services at Bethesda, Marylana,
under the direction of Dr. Paul Neal. ~
The years between the formal establish-
ment of the Kettering Laboratory in 1930
and World War Il saw, in addition to the
continuing basic research on the normal and
abnormal” metabolism of lead and of the
fluoride ion, both in experimental animals
and in man, _mvestlgatlons, in the laboratory
and in the field, of numerous air pollution
and industrial problems, such as the nitro-
Paraffms, the phenols, solvents of various
pes, and many other industrial Produ_cts.
Ne war years brought important assign-
ments from all branches of the armed forces.
These years also revealed numerous P_roblems
created by the increased production de-
manded by the emergency: the occupational,
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as Well as the public health hazards of the
contamination of the atmothere and water
by the effluents from the aluminum, atomic
energy, beryllium, magnesium, petroleum,
steel,"and other industries, some of which
involved exposure to morPanlc lead, and all
of which required careful examination and
recommendations tor their control. There-
after came investigations, hegun during the
war, of the toxicity of pesticides and of the
propellants for them, food additives, and
%astlcs for various purP,oses including the

rapping and preservation of food, " first
needed to supply the armed forces. The ex-
tension of thesé products, born in the war
¥ears to sustain and protect the armed
orces, for the benefit and convenience of the
?eneral public required further investigation
0 meet the requirements of the US Food
and Drug Administration and of the World
Health Organization. The Laboratory in-
vestigated “and is still investigating the
toxicity of many of these materials, as well
as of new ones as they are constantly bein
developed, in the laboratory and as they af-
fect those who are exposed to them Either
occupationally or as consumers. Extensive
surveys were carried out of the atmosphere
of many communities, some in collaboration
with the Public Health Service, as for ex-
am?le, of the urban atmosphere of the
metropolitan area of Cincinnati_and of a
number of other cities of the United States.
Several trace metals were added to the hasic
studies, as well as investigations of the
physiology of the human “skin and the
méchanisms of absorption, secretion, and
sensitization. The carcinogenesis of various
petroleum distillates and other substances has
also been examined. Since 1947, through an
arran?ement with the Coroner of Hamilton
County, the Laboratoay has been responsible
for the patholo%lc and’ toxicologic investiga-
tion of deaths Dy viglence. Througzhout e
years, various members of the staff have
served as consultants to national organiza-
tions, governmental agenmes, and industries;
theY have also contributed to undergraduate
instruction, services to local hospitals in cases
of poisoning of adults and children throu?h
careless use or storage of various products,
and in cases of occupational diseases.

ROBERT A. KEHOE—CAMPBELL

The need for more space was,inevitable,
and so in 1941, the original building was
remodeled and a small ‘addition was con-
structed to accommodate research essential to
the war effort. A new and fully equipped
wing was added in 1948-1949, made possible
bg a total contribution of about $640,000 by
15 industrial sponsors. In 1949, the Labora-
tory was united with the Department of
Préventive Medicine to create the Depart-
ment of Preventive Medicine and Industrial
Health under the chairmanship of Dr.
Robert A. Kehoe, and the name of the
La,boratorty) was shortened to that of Ket-
tering Laboratory.

At that time, the Department and the
L aboratory within it were organized into Six
divisions Tepresenting their ‘principal func-
tions : Preventive Medicine; Clinical Medi-
cine;  Toxicology; _Forensic  Patholo Y
Industrial_Hygiéne, Technology; and Bibli-
ographic Research including the library. To
the Tunctions represented by these divisions,
that of Biometrics, was develoi)ed more re-
cently to become the Medical Computing
Center in the University.

The educational activities of the Depart-
ment which will be described under the next
heading, required still a further exPansmn in

space. “Another wing was_‘coméale ed by the
end of 1963 and was dedicated on Aprll 1
1964, as the Robert A. Kehoe Hall. Its cost

of more than $1,500,000 was met by con-
tributions from industry, a matching grant
from.the US Public Héalth Service, and an
additional sum from Hamilton County, Ohio,
whose Coroner’s office, morque, and labora-
tories are housed on part of the ground floor
of this structure,
The results of all thesg deve_lo_P_ments have
been that the “family,” its activities, and the
“house” have grown by 1965 from a nucleus
of 11 members, active in two major in-
vestigations sPonsored by two industries, an
occupyln? a_few rooms in the late twenties,
to a staff of nearly 150 people engaged in
research and field " investigations sponsored
through these years by miore than 100 in-
dustries and governmiental agencies, in a
building covering about 100,000 square feet.
The nvestigative work of the Laboratory
has been entirély self-supporting. The work,

Arch Environ Health- Vol 13, Ann 1966
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undertaken, by it, is by agreement between
the industries or governmental agencies and
the Board of Directors, of the University.
The public responsibilities and  academic
rights of the University are set forth and
P_rotected in these agreéments. In its rela-
lonship with its sponsors, the Laboratory, as
Bar_t of the Medical College, acts on the same
asis as that of a physician to his patient.
The results of the work are published at the
discretion of the staff of the Laboratory. As
of Jul¥ 1965, 635 publications have appeared
In protessional periodicals, texts, and mono-
graphs, and around 700 reports have been
Submitted to sponsors.

As a reflection of the modem conceFt of
the activities of the entire department, its
name has been changed, effective July 1
1965, to the Department of Environmental
Health, the name of the laboratory within it
{emalmng the same, the Kettering Labora-
ory.

Education of the New Generation

The years of growth of the Laboratory
coincided with the years of the most rapid
technologic developments, since. the turn- of
the century. The materialization of these
developments through industrial, production
exposed the workman to an environment of
chemical and physical forces never en-
countered before—an environment which
was alsp constantly. changing as methods of
Broductlon were béing varied. The problems

rought to the Kettering Laboratory and to
other laboratories of the same type clearly
pointed to what needed to be done and how
It should be done if the well-being of the
increasing industrial population were to be
Breserve . Dr. Kehoe, together with a num-

er of prominent industrial physicians, had
long been concerned about the lack of reco?-
nition by the medical profession as a whole
of what constitutes the sound practice of
industrial medicine and of the qualities and
capabilities that the industrial physician must
possess. They were even more concerned
with the lack of ph¥3|0|ans properly trained
In the assessment of the environment in the
various work places, and in the recognition
of the effects of the ever growing number of

Arch Environ Health_ v an _ An>ms
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chemical and physical stresses to which
workmen are sutijected. Short courses in
occupational medicine had been offered from
time to time in several universities, but they
were inadequate to give the required broad
basis of knowledge "and experience which
could be gained _onI?/,through, full-time
graduate training in fhis specialized field
analoqo_us to that required for other medical
specialties. _

The concem by Dr. Kehoe and his col-
leagues about the need for specialized train-
1ng and recognition of the specialty of
industrial medicine by certification is” well
portrayed in the numerous published ad-
dresses at professional meetings and other
publications beginning in the earlier forties.
In an address in 1945°1n London (Med Press
215:41-45 [Jan 16] 1946) Dr. Kehog suc-
cinctly defined real industrial medicine as
“preventive medicine—when it is effective
and adequate—with attention focused on
the environment rather than on the patient,”
albeit the study and care of industrial cas-
ualties is necessary and must be done well.
He further defined it as one involving “a
series of professional activities that require
intimate knowledge of industrial processes
conditions and pérsonnel as well ‘as sound
medical H,udgment and cinical experience.”
At that timé he outlined the essential struc-
ture of a course of instruction of the type
needed, which_“should be in a laboratory of
industrial h%/glene and toxlcoloqy that IS an
mte?ral part of a university center for medi-
cal fraining and _

In the néxt two Years the embryonic Plans
were further developed with the' assistance
of Dr. William F. Ashe, and the Institute
of Industrial Health of the University of
Cincinnati came into being in 1947. It"was
organized under the academic authority of
the Graduate Schaol of Arts and Sciences.
Instruction was and continues to be pro-
vided by several departments of the Colleges
of Medicine, Engineering, and Law, by ap-
groprlate ersonnel of the Robert A. Taft
anitary Engineering Center, the Occupa-
tional Health™Research and Training Faci 't)f
of the Public Health Service, and of severa
industries. In-school experience is rounded
out by weekly seminars to which prominent
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industrial physicians, hygienists, toxicolo-
gists, and others are invited as speakers, by
clinical conferences presented hoth by stu-
dents and faculty, and by field trips.

The_course offered to physicians, which is
accredited by the Council on Medical Edy-
cation and Hospitals of the American Medi-
cal Association, leads to the followm%
degrees: Master of Science, requiring a
least one year of study in residence; Dactor
of Industrial Medicine, with two years of
study In residence and a year of industrial
medical training and practice in an mdustrr
or in another Setting with approved facil-
ities: and Doctor of Science in Industrial
Medicine after three years of study In
residence.

. Since an effective Rrogram for safeguard-
ing the health of the wqum% B\?pu ation
requires close collaboration Detween. the
Physluan and the industrial technologist, a
raining course was be?un in 1956 for
engineers and graduates of schools of science
who wished 'to prepare themselves for
careers in environmental hygiene in industry,
In research, or who desired to serve as edd-
cators in their specialty. The degrees
awarded to them are Master of Science Upon
completion of at least one year of study'
in residence and Doctor of Science, in In-
dustrial Health, after three years in resi-
dence. Appropriate theses of dissertations
are demanded of all candidates for degrees.
For special students, the Institute Offers
tramm% In epldemloIoBy and hiometry, lead-
ing to the deFree of Doctor of Philosophy.
Finally, certificates are granted to profes-
sional"persons who do not seek training for
periods or purposes for which degrees are
awarded. N

. The full-time postgraduate training course
in industrial medicine was the second such
course to have been established in the United
States, the first having been developed and
Initiated just a year or so earlier by Dr. T.
Lyle Hazlett at the University of Pittsburgh.
~Several years were to elapse before the
fmal,qoal, that of official recognition of the
specialty of occupational medicine could be
achieved. Dr. Kehoe participated actively
toward this goal, serving as Chairman of
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an_Interim Board to petition and to present
evidence to the American Medical Associa-
tion Council on Medical Education and Hos-
pitals. Occupational Medicine, a discipline
of preventive medicine, was officially recog-
nized as a specialty by the American Board
of Preventive Medicing in 1955, and Dr.
Kehoe served as the first Vice Chairman
of this Board.

The Progeny

The_first degrees of Doctor of Industrial
Medicine were conferred b¥ the Graduate
School of the University of Cincinnati in
1950 upon Drs. Arthur” M. Edwards and
lan Maclachlan. Since then, doctoral de-
grees, the degree of Master of Science, and
certificates have been conferred upon 125
physicians, enSq[meers, and graduates of other
disciplines.  Stydents have come from all
?arts of the United States and 25 have come
rom foreign lands. The responsible posi-
tions assumed_by those who have had their
specialized training in the Institute can per-
haps be best exemplified by the following
enumeration: of 86 physicians, 38 serve
industry, 27 are in government sendee, 8
have bécome educators, and 13 are in private
Rractlce. Twenty-three of the physicians
ave assumed medical directorships of in-
dustries, some of which are amonﬁ_the largest
in the country, or have become chief medical
officers of important governmental agencies.
Among the 38 environmental hygienists and
one_biostatistician who received the first
PhD granted by the Institute, 7 are in
industry, 20 are” with the ?overnment, and
7 are teachers. Per_haPs, also, it may be a
tribute to the Institute that most of the
alumni have kept in close fouch and have
orlganlz_ed as the “Kettering Laboratory
Alumni Association.”

Epilogue

The history of the Kettering Laborator
until the present time reflects,” understand-
ably, in large measure the many activities,
accomplishments, and farsightedness  of
Robert A. Kehoe. If the first mv_estlgatlons
have been described in some detail, this has
been done deliberately, for they are a dra-
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matic evidence of his broad vision—as early
as 1924—of the concept of industrial (or
occupational, or environmental) medicine
and technology; that the effective surveil-
lance of the health of the working population
can be accomplished only by the practice of
preventive medicine by a team consisting of
practitioners of medicine and_allied sciences
and those of the physical sciences and en-
gineering, rather than relying on therapeutic
means. In the mvestl?atlon of troubles
brought to the Laborafory in subsequent
¥ears, the same principles “of thorou?hness
irst aPplled by him in the successful solu-
tion of the problems of two very important
industries have. been followed. ~ More sig-
nificantly, in his teaching, Dr. Kehoe has
impresséd upon his students is ideals in
the safeguarding of man against exposure
to an ever increasing number of, as well as
changing, environmental hazards.

Thus, it is not merely a laboratory or a
school that Dr. Kehoe has built, but & living
structure—a house—the members of whose
household have worked both inside and out-

the world to cope with existing and new
problems of modern civilization which is
man-made and man-desired .

Postscript

. As raconteuse of the history of the Ketter-
ing Laboratory, | cannot resist the tempta-
tion of saying that from another part of the
University Campus, | had been” aware of
Dr.. KehOe’s Laboratory almost since its
beginning. Starting first as student assistant
In "1926 in the Office of the Vice President
in Charge of Eusiness Administration, to
which nothm? IS secret, and to which sooner
or later all faculty come for assistance, |
had learned bit_by it some of the history.
The story. of why the Laboratory was part
of the University particularly fasCinated me
and | wished to’ include it in this historical
sketch. Understandably, | had to learn the
true sequence of events, for these are not
on record, and only one man could help
me. This he did ?racmusly and generously.
For this | wish fo thank™him, as | thank
him for his constant understanding and

side it, as well as having learned and taught.

: an encouragement throu%hout the years™ since
From this house he has sent disciples into

| joined his staff in the mid-forties.

RELATIONSHIP OF CARCINOMA TO BREAST FEEDING

We have more solid information regarding the relationship of carcinoma to breast feeding,
It is well known that this disease occurS more” frequently in nulliparqus women. In a numper Of
countries where breast feeding Is more generally practiced, the incidence of breast carcingma
Is much lower than it is here. For examplé, the disease is about five times as frequent here as jt is
In Japan, Such diflerencies may, of course, be due to genetic or other factars, but the most obvigus
explanation Is the degree to “which the breasts function to produce milk. An unchallengeable
answer to this uruestlon of whether or not breast feeding protects mothers against breast Cancer
can_come only from a careful study of the problem Ina society where (1) a complete cancer
registry has been functioning for a"good many years, (2) a large enough proportion of women
have nursed their babies to I|orOV|de controls for°those who have™not, (3).the population is com-
paratively uniform genetical 3( and ((141% matching groups of women of similar soclal and economic
strata who have and have not nursed their babies are available. At the present time these require-
ments can only be met in Denmark,_but such a study has not yet been conducted.—Haaqunsen,
(139%)5., editorial. Breast Feeding and Breast Disease, J’Amcr Med [Pom Assoc 20:956-937 (Oct)
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A.LTHOUGH Ire became a very unusual
man Robert Arth ur Kehoe was™ born on
1S, 1593, in %e ysual fashion to 8%re
mra and Jesse Kehqe In Georgeet(o
{15 10 he resume that “som % hew
dre But ha ? since passed the b A lical
stacsute 0 ta |os three score and ten
nd now showsamos none of the rava ?s of o
5r8ua8'” tP rOC\?v S| eweurgﬂ?ﬁecnrg life wolr)e
—mgustna % len B|n t% frue Greet
meanrn of te or grernos
8 Robert’s unr rsrtg educatron be
an at oState efore World far and
a3 c?]mrp e}e at the Unrversrty 0 Cmcrn
Hatr thereg Sr Upon receipt ?
8ree IH 1920 hg married ug Nﬁrs all
to t em was born one child, Kat een
xcept or more thanne share of 4l rgrc
resprrato drsorders which ave
Innumer outs f sevee ast ma a
g Su onra Mr Kehoe’s life has heen
gpy as she pursueit er Interests In
the. art1 LPrnt rP scu ﬁtu[]e, and musrr%
})rv| % ursued the sclences o
lology and chemistry..
Dr. Kehoe treated his cth more as a son
Ittl]an a au% teorrséeac mﬁm er erar I% Iovg
?& M) n ns anr?n} Hs é) or trout
e left home, se orne
pent most 0 er au% re |n
urope w ere she sees her Tather often.

During Norld WaJel Dr. Kehoe Was a

member ~qQ Tr inin
me ca coo an
erform the manua

Corps while tatetenSrL
ﬂf arms. About this ex etrrence Qe sa ?rze(!

n
Iearﬁm to march ang
ave Never seen any set of more agmora
people than we \Were, being neither good
Submrtted for publication Dec 3, 1965; accepted
ol the De art ent of Preventive Medicine, Ohio
Stan?e Hrrt]rtvregsrt §ts ?ZI%B C(é%ngswood Road, Colum-

U R 8%k el 27, 1966

P In enomes

tud nts nor ood soldiers. It was a heart-
rea mg ehx el;ence i oot i
ehoe began his professional life a
atho %%st at ghe Cm Inatl Generall 3
spitals In rncmnatr nut soon
wrtce |s m Bhests 0 Dr. Martin Fisher’s

FEihchmat Collge o Uediche. -

Dunn this period Mr. Tom Mi
work mg undert?t grrectron ofM ?tg?g
etteraﬁ General Motors’ fame, M
arne owt make and use tetrat | Jea

By ciediu

knock com

ethylene
as an antrt
soline fOr reciproca
goon nov?rever a great rf sp over
? him, Into tr?u e beca e this
oxrc mrxture kre evera e ewr a
orm of ac te ea encePha
pro lem cause ettﬁ 0 vsrt
old friend, Dr. Martrn Isher,”in est ofa
so ution. Frs er In tuhn Introduced. him to
oun% 10-a-mont rnstructor in }o
|0A th oe

name of
as working on the mec anrsm 0 the

enaturlz tion of protein y IC materi S
b s

LB M s

e]stu (? e natur ﬁnd mechanism
Etg tox| frt]y rﬁ eft vahrc
|tcudeanr#1 ﬁ v}/a rsan
sers. Althou Zv &J !
emarke“t1 fe 1946[1 ear“9gatte
request 0 Ic Health Service
meny wil remember the sign In all Standard
Qil gasolrne stations which ap%eared in 1927:
“Ethyl s Back.” In this ‘short period of
time,” Dr. Kehoe had_ learned that tetraethyl
lead, the pnmarg toxic agent in Ethyl Fluid,
is readily absorbed throtigh the intact skin,
through "the respiratory fract, and through
the gastrointestinal tract, something of the
probable order of magnitude of the toxic and
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lethal exposure ossforar IS an
Q eseohg ormu ater? F ﬁuy
hrch Ah faterra ﬁ
acture safely mixe wrth ul g orne nt/
trained wo len 6Pr ervcote with i
pervious clot rn nd airline resprrators and
how safely 1o cléan 100 000 to 000 000 gal-
on mrxrn tanks without jsk to the es ecral
Sytrarned qrk enwo 1d the job. He also
et u}oamedrca surverllance pro ram where-
D urg ntarnt aneof 0od he

ale, ml r& coHdde
ributed etﬁ asot1 hrs rogram

rought rmr act with Dr’ G
& r?nann the rrst uftrme medrcaldrrect
gant et e fir tu cgrntmeercra i rgrarcr) Igt mI
}/d They became fast frrenas wh] hare/ﬂ
therr ever ncreirsrn% Interest In the healt
of workers in all octupations.
What Dr. Kehoe had done Irterallg/ was to
p(swhatwas toJ hecome a billion dollar-a- ear
B
over

tr ulte natura[
newf Yor rporation whrch took
prod(érctron an

distribution . from
DuPont did not wish o lose the services of
%hrs Vﬂluabe man and triegd Paird {0 Obtaol
? time fservrr:es as their H |-time.m
cal director, first In aton and later in
troit and New York

E oe sal no
He would continue hrs work for them an
assume the rfesoonsrb crtres of their madrca
nee S on e cou remarn] N aca emrg

crne n Cincinnatl. He thereby turne

honar a It°Is CT ﬁte(r sftrc of the
that wﬁ e never lac mone
{wasw paid f hhs Services, ﬁe nevi
oo an because oft epersonal rnancra
arn rt rrng to him. “This use

o ean rs s ﬁerwenhe erne
to Nys S0 rowt at ”0} dctorst gtas
he aid and would often.take acvantage of
him and put into their qwn Pockets monies
which should have gone into, the Iaboratorys
research and teach rng activities. Dr Ke 0e
also talked the company into build rn% him a
|ahoratory to his specrfrcatrons in Dack of
the medical school in which to carry on his
work. Thrs first burIdrng Was jorntly fi-
nance Yte Et% Gasoline Corporatron
later calle th (v Corporation, the
DuPont Company, an Frrgrdarre Corpora-
tion,

While the laboratory was being built, Dr.
Kehoe found it necessary to learn about the
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metabolrﬁm of naturally occurring lead in
man.. _ This stud him {0 some ver

too
Rrrmrtrve jar rné vﬁla es In Mexico wheF
?a studie adc tent 0 water sor

Peagtsco?t?ent)o?erh/e 00 n&ﬂ%em (F ECES

of Mexican eas nts. Later he Studied tg
fcurre ceo ea In the al J soll, water, an]
Dt e viora over and o tita of e
wrth that ohparnedrh D %oe

In D cember of 1930, the new laborator g/
was de rcateIe Gnarﬂed the KetterrngO Lahor

tor siology |n hon
gr les E%ss Kett errngiJy Iven to the nr

t/r%ernS:egnd p?ace nataely the dE rhé/tronoo OD?

As the t ICorpo[atro(an business be-
came world-wide so? Dr._Kehoe’s
suipervrsor FS onsrbrt| 538 gars
his man conroI the handljng of
ever ounce % ever maea]n
may be sai wrt reasona le certainty t t
rht ere since 1925 has there been a case 0
(lIness rdeath rom this comPoun wher
Dr. Keno sru es We% roroR]eny ?
The meticy ousness of the IS clearly
sh%wn In this true soryI & il
urin ar 1], a 55-gallon dru
v %thv?(i maJe gveraq trrsf ir‘r
orth a osst eUnrted fates an rnav
disa eare Kehoe se%out to find |
Ft r? eer hre wﬁ no_resu t? and
naI ound In the office ? one
ene al Grove rn Washrn jton who tg
he wasn %gorng to find 1f* the materja was
n good hands and was bein an edo
IS rnstruc 1ons. No amo nt of prow eatn
tﬂ ehoe norageast er ea
qaters rg pto eral George
ICe c the prctur an
m°hh?%hth” hed ”a”%
rPge Tenn weretef{ rjrfh r?%een sent.

As the laborator research and service ac-
tivities grew an hoe’s re

onsjhili
es Increased, more sta i dﬁed
D Kehoe and Dan Duva%j an exce ent

technician and animal caretaker, who con-
stituted the original team were no longer
enough. The key personnel were Don_Hub-
bard. an analytical chemist whose job it was
to develop, new ways to reduce “biological
specimens including whole animals to quanti-
tatively analyzable ‘solutions without gain or
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|oss of race metals; Fred Thaniann * and  of refn erants, t first ammonia and
Jacab fak %tah ana[ fica cemlsts Wpt sulfur d| X|de and ater efre ns. Arsinlc

worked out methads or Mmass ana se qun/ chromiu na %
hun [)es of specimens WI the dt am [0 ems \I\i

osske error; _three ph sn:lans VY] Kehoe was the wor q oremo
achle LesterS nders, and Lester S ra In aut ontg on many mattelrs of. industria

—who looked after the supervision fDr oxicology, vet he never lost his primar
Kehoe's me |cai1 rogram. In the Et y‘)C En eres—eatq primaty

Foratlon Dr. Ka tzm|IIer a atno ogtst As earlh tS 1942, he became vitall

oaSepar ersona nd financial secre- terested e Industrial Medical Asom
tary, d| onway, li ﬁnan ana 'tOf lon and mage strenuious efforts fo. up nq
one 0 h roup ‘ever %angl EOU fs éh ualit icine ractlce in'a
aOIlltWOt 0SS was and_he was known er ? mer?can ustr H
dBf phaplil Blllhe Rl
ndustria | |
ever I |r FEEH r|n orat yWIt out  Association and was an aﬁlsor fo It hot

being critically st Id rKe sthe before and after his term of office. At a
Year? é] i (? rg (H % g the wor ad Of recent 25’[?1 annlversar roFt e Coun
eno

OHES gal(lnn?

i i
Rotter Watef wﬂF his |Bdustr|a ClieNts. The Pe“egﬁe an oun<e guerge \(/:eosunv(tlltt a%“\é{}' S:
dlﬁ”tev(\j,orlﬁ%%est gt and ODarm%Ue“ ngspégi oplem lo? §O|IC¥ orhtrocedure tBob K%hoe
unt he was Teay. vet i ustrg/blenew that  aropoyf Weys Straighten us out=in abou

nowhereese COU lt et as reljable work so ThIS foible of sometimes talking too much
It USSEd 10 NQ av when he was sure en]mew mo%ea
lggt]t %ag anoeher olic %OUI which he subject than his colrea es was best s?town

mat gy*hle e recognized the need  gp oeocca3|on W en%e ahoratory Spor:

tO stry 10 keep Certain SeCtets,  soreq a symposium. on fead. It was o ave
th IS WOH( them re ea% d SG“OUS been a f|¥ D %ffa”' with man Spea ers

azrd 1o, em PYEES Bl ts . 8 duct,  coveri ases. of the Subject.. But
e, L) ﬁglteratuhe% itﬁlﬁdhe%therﬁ "o no(r]lelnn Wﬂ?t a%%%ffﬂpeh?newgf %Fs tée &
ustry |\<d it. He had many an argument or veconsecutlve 5 abo et er
with Corporate legal advisors byt nearly al IS 4 fem

Wit Cor I leoa Fignt{F swoﬁion altﬁemornotdt saea ¢ e
1S tims the at(J go elsewnere for ju ot all Wiy attended recognize Ot

f
Some triéd- e latter *approach . with or - ultmate aut orltr Was,

: Dr._Kehoe is also a member of the Ramaz-
sastiouy resuf(ts Callse thg}% 50N %“”ﬁeafﬂ zini Somet an mformanhody of Sarpore

seach otk on atters afecin t
v\?a?agoﬁgtggﬁet qgwoﬂgtaﬁf” Pa?%rogantg”es gr‘t%delcg %earetg %g/ew Pt?n gnn?e o(l)(i thle wnt/é
many GOUTS 35

?é N the company’s out of the sails of any stuffed shirts in t
\é%cmngtlegstge?tterqsnne agborati(?rry{)/\?vrastnootf ?rrou ra”é%uosnge\genr aY\éO‘W??Clcﬁssllg f% 8
nd in some mstanchr Kehoe had to dg of the men were aytng pool at one re

6 work over far fhem to prove. ey ha ring’s establishmients.at Shawnee-on-the-
heen ngh (e f[rst hos p y Deiawr Ke 0e and 3|m %terner of Eag

The work of th Iaborfttor on lead soon inﬁens groddacort/]vr%reemmatchlnoemu “3,% 3\} at
increased to mclue roblem ﬁm W'a the shooter fshﬁudhgve one neachsot
torage Baftery C ompan W ster Ff' Soon oneo (mur oses of the Rams as-

ompany. enera MOTOS ody shops, el ¥erte Itsel %%two gentTeme were
mines_in. Colorado, %P many pain 'ngUS orced Ito a game between cach oner It
tries. To these were added toxicologic studies  soon"became a%pa entt at ne|t e § ever
*The ?e maéor acuHent in thF lah ﬁtor 5 3H E?a (ﬁ never

muc
?!5%55 gue #gtego&d\gr?tsalt renasgﬁlte ?ntoxmatloﬁmb)r/mhiln eﬁ@egua me au(ﬁenocrg got t ?%erougﬁ S\H%
04377
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them, the word olool ?rsapg?ared per-  none anywhere in thrs countr he was not
mnentn from the ahu each ‘and sure yotng men would acc such a pro-

at the¥ return each year to the ﬁams gram nor that industry wo use the train-
H ner her has ever agarn pontificated

es, and h knew of the ar ure of such a
court. gro ram when D a co
E?]o Kehoe rs rm and ggne[J us man owner of %e Crn rnnatr Nt rn Mac
wrt an eas smr rs ver ul that om angr ad tre d aile mrsera
he ever fi Hﬂ ozeeo hIS even W H sor fter
rt was in rcate oes story, provide rId Warllrmmersed

tan?tcﬁranqseqrf] t(hg g%lt?oesén?z]st Fgfe rrn)g rnmentoegn branecmgs0 olfthgtrArﬁa
toa oo cussrn -out done by Someone else. S an eow evnwrt

€
SRS B e e

nness to accep t t e vie ot ers an qunce teams 10 Iearn what ecoud rom
st som ve sugerror men from his enEan ex errence UL the war years.
or anrzatro he felt it wron to try new w erﬁ ﬁ ecause 0 Bewar
o |m 06 |s wr to ettem S v\}/ J—I contacts thr g etro eum an %/e In-
asocsronal ept nto his own det- ]ustrrefs an rougt back large quantities
rr(n(a)(ejntnecausrO eseS Ocroér Cgvgaﬁ/s se more 0 use ul [r)n o}r(mﬁtr | i ahou
l When Dr, Kehoe really gets excited a
gould see a s an he knew weﬁl of hrs somet Pn? he roc &g ortﬁ ?1
own. esk ¢ %r In his 0 rce or I his roc er at
He rs an exceIIent conversatronalrst be- home (he used one %ng efore { %
cause e s verte ears, read widel rn President Kennedy was botn). Late rn
other than his own an qne of his colleaqules ca ernothe offl eone

C
rs awas f<een d acc rateBy ware o dﬁ ang said, “Chief, ou thtnl< it 1S
what 15 wor ut hi tru ut rtrme ) startagraduae rarnrn Ioro
ntim te rre are &ew and care

physicians In” Ingustria mer
ected. rmse most reaI ock that tern on while this
trciut Hsher en and aI have' (f }roungf P ed out1 rfs Fas aB gvh
sense o hat (s, 0Qo ta rom ear to ear, he fina
rve a good Christian ut ma es no Durrn the next year the three-yedr
csho of religign an IS never sanctl- trarnrng program, two af the laboratofy “and
onrous about what IS right rmu-

and proRer one 45"a. preceptor ln rndusr Was
There are many tales about his st umor.

N aied and gut Intg being. rooram 3
\When a man Egomes a g his own orrgrnal esrﬂ]ned toda ser\res as n basrs
time, 0rles oﬁn ack_ Veraci t

Sf or prog ams ht u rversrtres ea rng (i
One'of § X Dest tales Involves testimony e the . recog nrze s cla occupationa
nﬁt Iving in a eastﬁrn court reqar ngag medicine, ¥ IS e students re pow
Be d Infury from the use of a lactic acl te medical teftors of huge corporations
as o ch pgwder Hg as a >1pert and others are i rngavrta rolg | go(yern
W#ness or the' defense and when the nq w ment, both I this Country and abr

'S attorney was cross examrnh t When tr]e Industrial Medical Ass cratron
awyer VYraXﬁ oquent aboutt esensrtrve showed | rtternterest rn rt errnB ucatron
nes uman va a. He turned 8 In this field, Dr. Kehoe apd Dr. eor
Kehoe an asked if eg octor didnt Gehrmann wer instru enta In starfrnl\g|
9reet at the vaﬂma wa temost sensrtrve Amerrcan Aca emy of Occupational Medi-

an rn t e human body Kehoe's re- crne W ose Urposes are t ggrae fhe
lP/ou ever get a squrrt of lemon 3/ ﬁr ctice In occugatron I medrchne
Uice in your e ar; to further education and research In this

E[%Pé about 1 1 Dr. Kehoe haﬂ come to
realize that rnadrtro[r 0] researc nd ser- At thrs same time. 1%48149 Dr. ehoe
vice {0 rndustrg the aorator tto [eLt that he must double the s#ze te
trarnrng phar rgns and. In utrra ene orator)( %o meet the needs or In us

orne IS T0r In str¥ He was trmrd out  He went 1o his Jnany srt)onsors and deman Sd

starting such a program because there was (not just asked) that they contribjjte $64
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000 for neij tacrlrtres V\{gemsome boards of  specific. defrnrtono Irt rature: “that part of
directors Dbal H he t M In_no un- which is not or terr orgr or ex-
?rtﬁrn te[mst t the shoud be ashame oresson %rvﬁaitte rench”call belles Bkt
R rVeeSarE e'arc.r.t{s%”””a s Tes, e '“”a‘“r% t extension of
e st war rought extension 0

anteu urc Pthe wante rssrvrces In hrswo totqhyfeeés of Fnrp strr rh |ene
% eﬁ/ o(es favorite  surveys, arr oo utron studies, stu es, o l[)

a orrsm “NotHing succeeds like ‘success,” carc| %enrcry 0 Betroeﬁrm and Its y
was still working. groduct the quorr es, ha genated
Increase fac ar oHs of several nds the anrcsolvents

itie brought not onlg
ceased work to t %aorat ry but rnrased fhe pesticides %t ea ys continued
academic responsr Ities Tor Dr. Kehoe in pro rn rnto ead problem
the unrversrt ewas made Tro essor and ~ The Unrversrt of ncrnn ti has mang
charrman 0 the epartment Preventrve retrrementa a era

e el i b e artrtt ?tr.fhs

m) as well cﬁrgctoro ﬁte Keﬁe 8 (%ug the(y ot ong/ rn&t}ustrg ti

anatory But his oatterno life chan?ﬁ aso mt federa 1Lfrnhrent

o i T A e R
comptje a? ﬁ or usu%? P ?% &?rtroh 3

t ar rom IS own oc
somewhere In t hZ back coy trgrEetween Ne\h compe gon or about hrs 70tn birthaay an

was ed a year later.
an%f(m? and Montana with & few Intimates € rnh gt R e he unrversrt

egdy? Pon to Dr. Kehoes Iov of the ?c?nsrﬁ?:ceeeamDrforK%noeequaN)o Cr%fg eeteagcfzﬁ;

rn rme e 0
task has been rvent a universit
tgeftlfeeslgestoet ehg th%n X worlimn 'CNK committee. gyg specra action o?

U ment_the }ﬁ
O 15 2 love ofg L% Al Mmisic, %gth vocga and  YErsity toBs?gr OnOB nTerg tees, Lr Keno

instrumental, and. his. record. collection is  aSKe éar an ten
excellent. The other is the Jiterary society & second.betore his sUccessor was appointed
t0 wnrch he@ longs. His crrtr Zna boo Now in retiremnet ana F OplP% and

eviews are af P?S Ver T done and vr 0rous, his services as a consu tant are In
are_ of high qua? s e orts at o atrve Pté the wg\{d Quer. AL present he ;

a evelopin research an
MR R
2( bit 0 1ur r?s t W 10 essro a? Oolinabordatgrj} IS heart SSt Finth etter-
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