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During the year 19&9/1950 the Engineering Research Institute
operated under the general supervision of Dr. John A. Perkins, Assistant
Provost, and an Engineering Research Council, consisting of the following:

Dr. John A. Perkins, Chairman
Professor F. E. Bartell

Professor G. G. Brown

Professor D. M. Dennison

Professor R. A. Dodge

Professor W. G. Dow

Professor C. T. Larson

Dean R. A. Sawyer, Member Ex Officio

During this period work was done on a total of 210 projects, of
which 84 were received during the year and 80 were completed. It is, of
course, not feasible to give in a report of this type full details with
respect to each project. Some of the outstanding fields of investigation
were:

Study of metals for high temperature service

Work in the field of guided missiles for defensive purposes
(This work is done in no educational institution in this
country other than the University of Michigan.)

Infra-red spectroscopy

Supersonic wind-tunnel studies

Fundamental work dealing with the nature and character of

combustion



Investigation of proper lay-outs of breakwsaters to provide har-
bor refuge for smell vessels and to prevent beach erosion

Fundamental work in the field of electronics

Studies in spectrochemical analysis

Investigations with respect to rockets and rocket motors

Investigations relative to the proper bearing power of soils
for foundations (Some of this work was done in England to
provide proper foundations for a steel mill. Another in-
vestigation in this field has recently been authorized to
.study the foundation characteristics for the proposed
Mackinac Straits Bridge.)

Determination of heat transfer characteristics of gases and
liquids

Hydrocarbon investigations and studies in gas research for
industrial requirements

Studies relating to the development of synthetic lubricants

Investigations in the field of fluid flow

Determination of the machinability characteristics of metals,
a field of prime importance as much of the material in
industry and for defense requires machining

Elimination or reduction of noxious gases from ducts and
chimmeys

Photo-elastic studies

Investigations in the field of natural illumination and the
application of glass blocks in this field

Determination of the composition and temperature of the upper

atmosphere, a program of work which is performed both at



the University and at the test fleld at White Sands, New
Mexico

Studies relating to improvements in the magnetron tube, a unit
which is very important in radar

Studies relating to the construction of a synchrotron, of great
importance in the field of nuclear energy

Reduction of noise in bearings, gears, automobiles, and various
defense units for the Army, Navy, and Air Corps

Investigations of & mathematical nature dealing with military
strategy

Shock tube investigations

Tt is difficult, indeed, to pick out any one investigation from
the above group and others not listed as being of greater importance than
any of thevothers. A relatively minor investigation, such as was carried
out a few years ago to determine the stresses in steam pipe for one of the
large paper mills in the State, may be of as much benefit as an investiga-
tion which involves a large outlay of capital. In fact, that investigation
was of outstanding benefit to the paper mill and therefore was of real
value to the people in the Kalamazoo area in which it 1s located.

The investigation requiring the largest expenditure of funds is
the work in defensive guided missiles. It is expected that this work will
very shortly go forward at the rate of about $2,000,000 a year and it is,
of course, of prime Importance and velue in case enemy forces attempt to
ettack our country by means of bombs or guided missiles. The study is
not only complicated but also involves many fundamental studies in various

fields of engineering, including mathematics.



-

The work in the field of natural illumination through the ap-
plication of glass blocks to school buildings is of real importance to
the nation as a whole. The blocks, which are being made by a large in-
dustrial organization, have been designed at the University so that they
will give a maximum of even illumination in all parts of a room. This
investigation has met with merked success, and meny of our schoolhouses
are now being equipped with glass blocks along the principles laid down
as a result of this study. As a matter of fact, some of the finest
facilities for investigations in this field have been provided by the
University, with the help of the industrial organization supporting the
studies. At this writing, a model schoolhouse has Jjust been completed
in Messachusetts. It i1s laid out along the lines proposed by those in
charge of the investigation. It is assumed that it will be used as a
model for meny of the school buildings in that state. The model school-
room at the University has been used for similar demonstration purposes,
with special reference to the buildings in Michigan, Ohio, and Indiana.

‘The investigations in the field of the proper design of har-
bors for amall vessels and of breakwaters to prevent beach erosion should
be of immense value to the people in the State of Michigan, since this
State has the longest shore line of any of the states in the Great Lakes
area. Already one such harbor has been completed, another one is nearly

done, and work is started on a third.



SOURCE OF FUNDS AND EXTENT OF WORK

The support of the investigations to which attention has been
called is from industrial and government units. The number of projects
supported by industrial funds far exceeds the number supported by govern-
ment funds, although the amount mede available by each of the government
projects, in general, exceeds the amount maede available for each of the
industrial projécts. For instance, of the total 210 projects which are
covered in this report 150 were supported by industrial interests and 60
by government agencies. However, the total amount made available by the
government agencies is about six times that made available by the indus-
trial interests. This is shown in the following table, wherein the num-
ber of projects and the'amounts spent on the projects are shown for both
the industrial and the govermment interests. In this connection, one
project has been set forth by itself, namely, Project M679, which is the

work for the Air Materiel Command on guided missiles.
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STAFF

To carry forward the work of the Institute, naturally, a con-
siderable staff is required. The staff consists of both full-time and
part-time employees. There are administrative assistants, members of the
faculty, Provost appointees (which means that these persons have at least
a bachelor's degree and meny of them a doctor's degree), appointees on
projects who are essentially technicians, hourly assistants on projects
(mainly graduate students), and office staff. The sum totals for the
year 1948/1949 and the year 1949/1950 are given in Table II. The number

of people employed in any one month was between 600 and 700.

TABLE II
1949/1950  1948/19h49
Administrative Staff 6 6
Members of the Faculty , 161 161
Provost Appointees on Projects 205 182
Personnel Office Appointees on Projects 186 157
Hourly Assistants on Projects 484 493
Office Staff L7 65

1089 106k

FUNDS ADMINISTERED BY THE INSTITUTE

Of the total funds handled by the Institute, $2,012,301.04 was
for direct costs and $569,3kL .54 was reimbursement for indirect costs of
projects. About one-third of this was for the operation of the Institute,
with the remaining two-thirds for the sponsorship of research and other
activities for the well-being of the University.

The information with regard to expenditures for research equip-
ment, research bullding facilities, research travel, and research is given

in Table ITI. This shows that a total of approximately $150,000 was spent
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for this purpose. The expenditure would represent the income at three per

cent of $5,000,000.

NEEDS

The Institute, since it was esteblished, has always been handi-
capped by lack of space. This has been true with space for both clerical
and technical work. The facilities for the clerical work have been meteri-
ally improved through the temporary acquisition of the Mary Markley House.

However, the matter of space for technical work has not undergone
any improvement, and this has resulted in preventing the Institute from do-
ing as much work as some feel it should do.

This handicap due to lack of space should not be attributed to
a lack of cooperation from instructional departments. As a matter of fact,
the Director has frequently been advised by various department chairmen
that they would like to undertake & proposed program of work but that they
have no space available. Also, in many cases, the work of the Institute
has been handicapped because it is difficult to carry on research work in
laboratories which are engaged in undergraduate instruction. Research and
graduate instruction are often compatible, but this cannot be said for
research and undergraduate instruction.

Suggestions have been made with regard to the advisability of
a research center for both research and graduate instruction. Such a cen-
ter might provide a number of buildings, some of which might be designated
for specific purposes.

For instance, there could very well be a general laboratory build-

ing for physics. The Physics Department has been approached to take over
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all work relating to the development of a proximity fuze. This suggestion
has come from the Applied Physics Laboratory in Washington, which has given
thought to the transference of this work to the University, in view of the
fact that they have been requested to utilize their entire facilities for
work on offensive guided missiles. This action on their part is in line
with government policies to increase the work in the field of guided mis-
siles, both of an offensive and defensive type, just as the Institute is
increasing its activity in that field.

Also, in this same connection, a special acoustics laboratory is
becoming increasingly necessary. Work in this field is now done in two
different laboratories. The facilities are not as outstanding as they were
a few years ago and should, beyond quest;on, be modernized. The Institute
has been approached to undertake a large-scale investigation involving
acoustics in a field which 1s of primary importance to some of the defense
needs of our country.

The synchrotron now being built in Randall Laboratory should be
in a separate building because of the hazards, through stray currents, to
the building itself and to the people working in the building. The same
might also be said with regard to the cyclotron. A building to house
properly both the synchrotron and the cyclotron, with needed facilities,
would cost well over $1,000,000. Buildings to house both these units,
without all the special facilities, would cost considerably less, and a
building for the synchrotron alone would cost still less.

The conditions under which the Institute operates in its high-
temperature work are far from satisfactory, although the floor space is
probably adequate. The work is being done on the first, second, fourth,

and fifth floors of the East Engineering Building and in a laboratory
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which has been constructed adjacent to the Laundry. These locations do
not make a favorable impression, considering the importance of the work,
on such interests as the National Advisory Committee for Aeronautics,
whose principal laboratory among educational ingtitutions is here.

The laboratories for the guided missile work will hardly be
adequate with the enlarged progrem which is in prospect. This means
that it will be necessary to do expensive remodeling of the facilities
which are now at the Willow Run Research Center or to construct build-
ings to house the present and future work in a location nearer to the
University than the present Willow Run Research Center. If a new build-
ing could be constructed relatively close to the University, it is be-
lieved that much of the criticism to the effect that the Willow Run
Research Center is not essentially a part of the University would be
removed .

Buildings are needed for wind-tunnel work: one for a wind
tunnel of low turbulence, and another for & supersonic wind tunnel.
Although there is a supersonic wind tunnel at the Willow Run Research
Center, it is not altogether satisfactory and is not conducive to bring-
ing much supersonic work to the University of Michigan, especially when
one compares it with the one at the Massachusetts Institute of Technology
or the one at the California Institute of Technology.

A so-called "hot" laboratory for work which is expected from
the Atomic Energy Commission is particularly needed. Space has already
been made available for the "hot" feature of the leboratory. It will be
adequate for a year or two, but after that time, if the proposed work for
the Atomic Energy Commission is to go forward, new facilities will be

needed.
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Also, proper querters are needed for the work on theories relative
to the nature of combustion.

The equipment for concentration, evaporation, and distillation of
liquids, which is now in the laboratories of the East Engineering Building,
should be placed in quarters by itself, since the space in the East Engineer-
ing Building is badly needed by the Department of Chemical and Metallurgical
Engineering for other purposes. The equipment is essentially for graduate
ingtruction and research and could properly be housed in a building of its
own in a research center.

There is also need for a hydraulics laboratory, wherein work could
be done in hydraulics as well as in wave studies similar to those which are
now being made at the Willow Run Research Center. Such a laboratory, of

course, should be ad jacent to the Huron River for an adequate water supply.
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ADDENDA

WILLOW RUN RESEARCH CENTER

The following material is taken from & report furnished by Mr.
A. P. Fontaine, Director of the Willow Run Research Center. The informa;
tion in the tables on pages 14 and 15 is partly incorporated into the main
body of this report, although they show the operations at the Willow Run

Research Center in fuller detail than does the Director's report.

Neture of the Work

All the work which has been conducted at the Willow Run Research
Center during the past year has been Government sponsored and has had an
important bearing upon the national defense problems so vital at this time.
The investigetions which were conducted are of & highly classified nature,
and it is impossible to divulge in this report specific details concerning
the nature of the work. It is desirable to mention, however, that the
major contract (M6T79) of the Research Center has been revised and supple-
mented to require more asnalytical work and less actual laboratory work.
This has resulted in an increase in the percentage of technical and sci-
entific personnel required, particularly mathematicians and physicists.
Considereble simulation and automatic computation has been utilized for
improving the efficiency of the work. This not only increases the rate
at which the work can be accomplished but also provides a means of check-
ing theoretically calculated results.

The work undertaken through these govermmental contracts covers a

large variety of subjects, including: Operational Analysis, Systems Analysis,



-14-

Simulation, Electronics, Controls, Propulsion, Aerodynamics, and Acoustics.
Work in some of these fields has necessitated laboratory tests to verify
or establish limits for certain basic parameters used in the calculations.
These tests have led to the establishment and expansion of many of the

facilities necessary for conducting this type of work.

Projects

The Willow Run Research Center has conducted research during the
past year on several projects for the Armed Services. The largest by far
was Project M679 for the U.S.A.F., Air Materiel Command. The amount spent
on this one project alone was $1,114,481 or 88.5 per cent of the total.

The rest of the work was done on other projects for the Air Materiel Com-
mand and on a project for the Department of the Army, Detroit Arsenal.

The total dollar volume of work was $l,259,992 during the past
year, compared with $1,293,000 during the previous year. The total cost
as distributed in accord with standard Engineering Research Institute prac-
tice is as follows:

School or College

and Department Research Cost
Engineering

Aeronautical $ 801,648.62

Chemical and Metallurgical 1,659.10

Electrical 196,045 .54

Mechanical 235,741.79

Total Engineering - $1,235,095.05
Literature, Science and the Arts

Mathematics 2k ,897.1k

Total $1,259,992.19

The work of Project M679 has become an 1ncreasingly importent

part of the nation's overall defense program. The staff and facilities
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built up for conducting this work are such that the University's role in
the program is certain to become increesingly important during the coming

year.

Staff
Normal employment of the Willow Run Research Center for the past
year averaged about 245 persons per month, full- or part-time.
Distribution of the staff varies from month to month. Using
February, 1950, as a representative month of this period, the disfribution

according to educational qualifications was as follows:

Number of Persons Per Cent
Degree Part-time
Full-time Part-time Participation
Ph.D. 6 8 26
M.S. 30 25 Lo
B.S. L5 36 L6
Other 6L Lo 47

Total Personnel: 256

During the representative month, 79 graduate students were em-
ployed part-time, with an average of 47.2 per cent participation. This
accounts for 13 per cent of the total personnel payroll.

Part-time faculty personnel during the same month numbered 24

and accounted for 7 per cent of the total personnel payroll.






