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November 8, 1957

TO: W. W, McLaughlin _
: Testing and Research Engineer

FROM:  E, A, Finney

SUBJECT: Report on Research Laboratory - Its Operation in Relation
to Michigan State University

Transmitted herewith is the second of a series of two reports
concerned with the facilities and operation of the Research Laboratory
of the Office of Testing and Research, located at Michigan State '
University.

This second report describes the cooperative relationship which
exists between the Research Laboratory and the University, and suggests
ways in which this relationship could be improved in the future to the

-mutual benefit of both State agencies,

It is intended that this report serve to supplement the first report,
dated October 25, 1957, and concerned with the facilities of the Research
Laboratery at the University. ' '

E. A. Finney, Director
Research Laboratory
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PREFACE

This is a summary of information concerning the operation of the
Research Laboratory at Michigan State University, under a Memorandum
of Agreement executed in Septembe'r', 1939, between the State Board of

Agriculture, the State Administratﬁre_Board, and the State Highway

S
!

Commissioner,

After outlining the Résearch Laboratory's'.objectives, the report
describes the facilities made available to the Laboratory by the University
under this Memorandum and, in turn, mentions thé sérvices rendered to
the University for the use of these facilities,_ In addition_, the report lists
benefits being derived by both agencies from pursuance of cooperative
effort, and suggests means of further enhancing the Department's services
to the University. |

This report Was prepared at the request of Mr, Sidney Woolner,
Chief Deputy Commissioner, to supplement éprevious'Research Laboratory
report, entitled "Highway Research Laboratory: Current Facilities and
Proposed Requirements in the New Engineering Center at Michigan State

University, " dated October 25, 1957,
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: MICHIGAN STATE COLLEGE
’ . ‘ 7 ar ASRICULTURE AND APPLIED SCITHCE
-: OFriCE OF THE SECRETARY

EAST LANSING, MICH.

JOHN A HANNAH

September 16, 1939

Mr. Murray D, VanWagoﬂnar
State Highwsy Commissioner
Lansing, dichigan

Dear Mr. VanWagonner: .

The State Board of Agrioculture
at 1ts meeting on September 15 approved the memoran-
dum of agreement between Michigan State Collegze and
the State “ighway Department providiag for the es-
teblishment and msintenance on the campus of Michighn
State College of e research lebhoratory to be finenced
and supervised by the State Hlghway Department.

he sre returning the signed
memorandn of agreement with the request that you re-
turn one for our flles after it hes been approved by
the State Adminietrative Board.

The State Board of Agrlculture
ia plessed to cooperate in this menner to make nvail-
able the facilities of the College to your department
for the benetit ot' the people of the State,

Yours ve truly Z

Sacretary



Oetober %, 199

: WO Jm A, Fum

Miohignn %mﬁenm
of Agriemliure & Applied Sgimmce
EBast Lansing, Michisam

by the Stnbe Board of A4
lebaratory on ¢the e@s

B 3%&% Calizgs.

of oush sutharization.

Very tvuly yours

sso herewith eertified comy

S7ATE HIGHTAY COMMISHIONMR

EDVIGRD

ces J. W, Kushing

LGS



MEMORANDUM OF AGRELMENT
BETWEEN
MICHICQAN STATE HIGHWAY DEPARTMENT
AND
MICHIGAN STATE COLLEGE

I2 is recognized that the Michigan State College is an

educational inatitution tha objest of which is to provide faclilities

for higher edusation, rezearch and cooperative sclentiflc enterprises.

ié It is recognized also that the Michligan State Highway Depart-
I 22nd is a governmental service orgenlzation the funcilon of which 1 to
provide for the construstion, maintenance and safety of the public high-
wwmys. To0 insurg efficient edminisiration and progress In highway engl-
nﬁqriag it i» necessary that the Highway Department provide certaln
fasilitien for the seientifie investigation of its problemsand other
instrustionnl gervice facilities for the benefit of the general publle.

The two missions belng in no sense antogonistie, but supplementary, it

would seem the part of wise economy that these two agencies should

avall themselves, of certaln fasilities of each other which would enhanece

the working out of their respective misslona in serving thé public interest.
Acespting the fopregoing principles as fundamentally sound, the

Mishigan State College offers to the Michigan State Highway Department

those feellities of plant and equipment which will enable the latter to
¢arry on an active researsh program. The Michigan State Cellege further
effers sueh other fesilitiee whieh will allow the Mishigan State Highway
Department to instrust the general pudlie in ite problems and further
assist in the pr@mation of the genersl welfare. The Mlchigan State

Highwey Department in accepting the uss of these faeclllities will endsavor

to ompleoy the sems without interferring with student activitles. And,




in eseeptance of this offer the Michigan State Highway Department will

strive to ensourage and develop the lmpertensd of highway enginecering

researsh; to sssist the Mlohigan Stete Cellege in a cooperative ms
in the premotion and earrying on of selentlfie &nvostlgptian; te bring
about thrcﬁgh mutual confidense the coordimation of date and new knowledgs
and the serrelation ef effort, to the and thatl highway enzinsoring smd
the pursuanse of itls etudy shall be morae effestive and ¢emslusive,

The detailed marner in whish the coordimstion ef feeilities
snd efforts may be effected shall be determined by the respective ad-
minisiraters and offislels of the twe orgemizsaticns.

It is understeed thet this agreement shall bs offestive for

a period of one year and may be eontimued for en imdafinite peried by

wmutuel agreement.

Approved

Date




OBJECTIVES

Organization of research under the Research Laboratory, Office of
Testing and Research of the Michigan State Highway Department, is directed
toward the accomplishment of the following objectives:

1,

2.

\

Achieving a sound research organization in terms of administration,
staff and facilities for the execution of a research program commen-
surate with the growth and responsibilities of the Department.

Encouraging those now actively engaged in research, and providing
opportunities in research work for interested and capable employees
of the Department not now doing research.

Promoting cooperation in research within the Department, and
between the Department and educational institutions, agencies of
the federal government and of industry, in order to secure concen-
trated effort, to minimize duplication, and to stimulate progress.

Formulating comprehensive projecis of research, and the developing
of effective means of utilizing the scientific and technical resources
of both the State and the Nation to deal with these projects.



COOPERATION WITH MICHIGAN STATE UNIVERSITY

Since the establishment of the Highway Research Laboratory in 1939,
a very satisfactory and effective research arrangement has existed between
departments of the various colleges of the University and the Highway Research
Laberatory, The Memorandum of Agreement between the University and the
Highway Department has simply and effectively provided a healthy environment
for the Depariment to pursue its research activities on the campus in East
Lansing,

The Memorandum of Agreement provides no. details as to how the
coordination of facilities and efforts may be effected. This has been left to
the discretion of the respective adminigirations and officials of the two State
agencies, In the past, matters concerned primarily with normal research
activities between the Research Laboratory and various departments of the
University have been handled directly with department heads or with their
designated representatives, Matters concerned with laboratory facilities or
operating policies requiring University Administration attention have been
handled through the Dean of Engineering,

Under the Agreement, the University has provided the Research Labora-
tory with certain office and laboratory space in Olds Hall and Wells Hall,
including such utilities as light, heat, water and gas, without monetary
compensation,

Other important and necessary facilities available to the Research
Laboratory include: :

1. The use, with faculty privileges, of the main library and
several specialized departmental libraries. '

2, The availability of the academic staff for consultation on
research matters of mutual interest, and use of Univergity
laboratory equipment with special permission,

3. The University maintenance shops are available for repair
work and for constructing scientific equipment, The University
is reimbursed by the Department for this work on the same
basis as University departments,

4. It is possible to purchase laboratory supplies and sundry
materials through University stores at savings offered by
the overall purchasing advantage of the University.



8. The University campus and adjacent farm land are available
for special field studies.

6, Parking facilities are available for storage of mobile test
equipment and personnel transportation equipment,

In accepting the use of these facilities, the Department has agreed '
" to encourage and develop the importance of highway research, to assist
the University in promoting and carrying on scientific investigations, and
through the mutual coordination of data and new knowledge, to make the
study of highway engineering more effective and conclusive,

In fulfillment of the Department's responsibilities under the Agreement,
over the years, the Research Laboratory has developed an outstanding, pro-
" gressive, and nationally recognized highway research program. In pursuance
of this program of research, the Research Laboratory has cooperated with the
University in the following categories: (1) The Engineering Experiment
Station; (2) Departments of the University; (3) Employment of undergraduate
and graduate students; (4) Employment of faculty members; and (5) Special
services to departments of the University, These five categories of coopera-
tion are described in brief detail below.

Cooperation with Engineering _Experiment Station

The Research Laboratory has cooperated with the Engineering Experiment
Station in three areas of highway research as follows:

1. In providing technical information from Laboratory research
for publication as bulletins of the Engineering Experiment
Station, Thre_e such bulletins have been published.

2, In encouraging industry to establish fellowships at the Engineer-
ing Experiment Station for the purpese of carrying on highway
research of mutual interest, and employing graduate students or
members of the teaching staff, Complete supervision and responsi-
bility for this work rest with the Research Laboratory. Two such
projects have been completed. '

3, In serving as a consulting agency or acting in a supervisory
capacity to a certain extent on research work of mutual interest,
performed under Industri_al Fellowships established at the
Engineering Experiment Station, Work conducted by staff mem-
bers or graduate students of the Engineering School. The
Laboratory has been active on two such projects.,




Cooperation with University Departments

The Agreement between the two State agencies is not restrictive with
respect to the manner in which the research activities of the Resecarch
- Laboratory are conducted in cooperation with the various departments. of the
University. This has permitted considerable latitude in joint operation, to
the benefit of both agencies. These various cooperative activities are dis-
cussed below under the following headings: (1) Jointly sponsored research
projects; (2) Collaboration on research projects of mutual intorest;
{3) Employment of graduate and undergraduate students; (4) Employment of
University staff members; and (5) Special services to the University. -

Jointly Sponsored Research Projects; In the past, one jointly sponéored
research project has been completed. In this case, the staff members
of the Soil Science Department and the Research Laboratory participated
jointly on the study of Turf Growth on Highway Shoulders. This is
recognized as a beneficial and productive way of carrying on certain
. types of highway research projects where prevailing deficiencies in
- staff and equipment can be overcome by joint effort,

Collaboration with University Departments: In many instances there

has been a mutual exchange of scientific advice and assistancé between
the Research Laboratory and various University departments in
connection with currently active research projects of mutual interest.
This cooperative relationship has furnished the Laboratory with a wealth
of excellent scientific assistance on many projects, In this connection,
the Univefsity departments have been very generous with their time and
the loan of special scientific equipment. In return, the Research Labora-
tory has reciprocated to the best of its ability in a similar manner,
University departments ~with which the activities have taken place include
Bacteriology, Geology, Mathematics, Chemistry, Chemical Engineering,
Physics; Applied Mechanics, Civil Engineering, Mechanical Engineering,
Soil Science, Agricultural Engineering, Audio-Visual Aids, ‘and Statistics.

Emﬁloyment of Graduate and Undergraduate Studen];s

_ In pursuvance of its research program, the Research Laboratory has found
it necessary to obtain student help on a part-time basis to act as laboratory
assistants to permanent staff members. The students are assigned to various
tasks commensurate with their academic background, native ability, and length
of service with the Department. This poliey of hiring students has certain desir-
able features: (1) It has been possible for the Laboratory to carry on an extensive
research program in the face of a shortage of qualified full-time personnel.

(2) Tt serves to enlighten young engineers to future possibilities in highway engi-
neering and thereby encourage them to stay with the Department after graduation,
Areas of student help are briefly defined below.



Graduate Student Research: Through a working arrangement with the
University auﬂiorities, it is possible for students working toward
advanced degrees to do research work for thesis credit in the Research.
Laboratory, under joint supervision of their major professors and
experienced staff membersoi the Research Laboratory, This is con-
sidered a desirable method for expanding the effectiveness of the
Research Laboratory while at the same time enhancing the research
prestige of the University. The program as it now stands is not as
effective as it should be, because the present policy of using Civil
Service positions for graduate students does not permit competition
with the various University departments for qualified candidates.
Methods are now being considered by the Personnel Division to
correct this situation. At present, no graduate students are working
in the Laboratory under this arrangement, although in the past there
have been several,

Undergraduate Student Research: This concerns undergraduate students
~ who are available to do independent research as partial fulfiliment of the
- l requirements for a B.S, degree. The student is required to work on a
project selected by the Research Laboratory. His work is usually per~
formed in the Laboratory under the guidance of a staff member. In the
past, several students have availed themselves of this opportunity to
the benefit of the Department. No studenis are working in this category
. at the present time.

Student Laboratory Aldes: This category includes all students, graduate
or undergraduate, who are employed on a part-time basis for the express
purpose of assisting full-time sfaff members on various phases of the
overall Laboratory research program. The present student complement
includes fourteen Highway Laboratory Aides B, five Highway Laboratory -
Aides A, one Electronic Technician I, and one Physical Testing Engineer 1,
totaling 21, ‘

Another class of student help in this group includes one Engineer
Trainee I and six Student Engineering Aides B, making a grand total of
28 employees, two of whom are now taking graduate work at Michigan
State University.

Employment of Faculty Members

In the past, and under certain circumstances, it has been possible to hire
University staff members on a part-time basis to assist the Laboratory staff
on various research projects. Usually, because of heavy teaching loads, it has
been possible to hire such persons only during the summer months, However,
there have been occasions when we have been fortunate in hiring University



staff members on a part-time basis throughout the year. Under this program,
we have acquired the services.of a petrologist from the Geology Department,
two electronic engineers from the Electrical Engineering Department, and two
Civil engineers from the Civil Engineering Department, '

Sgecial-Serviges to the University

Other areas of collaboration in which the Research Laboratory has given
many special services to the University in recent years include:

1. BSpecialized consulting service to the Buildings and Uiilities
Department on such subjects as reinforced concrete design
and concrete mix proportioning; and to the Landscape Depart-
ment on concrete curing, aggregate stabilization, mechanical
analysis of materials, bituminous resurfacing, and traffie
signs.

2. Participation in lectures and demonstrations on recording
oscillographs for classes in Experimental Stress Analysis
for the Department of Applied Mechanics,

10



BENEFITS RECEIVED FROM THIS COOPERATIVE EFFORT

The location of the Highway Research Laboratory on the Campus of
Michigan State University has the advantage of bringing certain benefiis to
both State agencies. These benefits are briefly described below.

To the Highway Department

1,

3.

6.

The University environment is ideal for the promotion and
pursuance of scientific investigation,

The Department's research activities are conducted far enough

from Lansing to escape the many interruptions normally asso-
ciated with the daily operation of the Department, yet close
enough to be readily accessible at all times to the Department's
staff and other highway personnel.

The many facilities which the University provides are available

to the Department for carrying on a progressive highway research
program and could not be placed in another location without costly
duplication of equipment and facilities.

Considerable benefits are derived by the mutual exchange of
ideas, equipment and facilities,

The proximity of the University schools makes it possible for
the Research Laboratory staff members to participate in advanced
study for self-betterment to the ultimate benefit of the Department.

The Laboratory provides a contact between the Department and
students who might be interested in making a career in Highway
‘Engineering,

Specialists on the academic staff are available at all times for
consultation and assistance on problems of mutual interest,

Cooperative research work is possible to supplement and thereby
increase the effectiveness of the Laboratory 's-research program,

To Michigan State University

1.

Faculty members and students are exposed to the latest develop-
ments {n highway engineering and highway research,

11



The Laboratory creates worldwide publicity for the University
through its mail contacts with other highway research organi-
zations, with technical societies and industry, also by Laboratory
visitors and by on-campus conferences sponsored by the Research
Laboratery. :

The presence of the Research Laboratory on the campus enhances
the research prestige of the University in the field of highway

~ engineering,

The Laboratory is in a position to furnish special technical
services to the University on matters dealing with operation
and maintenance,

The Laboratory, in providing employment for students and faculty
members on research projects, creates certain benefits to both
the individual and the University.

Researchf.Ldbora_tory staff members are available for teaching

or lecturing on subjects related to highway engineering and
highway research,

i2



METHODS OF INCREASING SERVICE TO THE UNIVERSITY

There are five methods by which the Department can render greater
gservice to the University in the future with a minimum of capital outlay.
These methods include; (1) Establishing of a number of graduate research
assistantships; (2) Providing grants for highway research; (3) Employing
of faculty members as consultants; (4} Employing of faculty members on a
part=time basis; and (5) Joint participation in planned research. All of these
methods would be highly acceptable to the University authorities because such
a program would not only increase the prestige of the University in the field
of highway research, but would tend to attract to the campus desirable staff
members and ouistanding graduate students with a special interest in highway

' engineering. A detailed description of each of the five methods of service
follows.

_E_stablishment‘of Graduate Research Program

At the present time, the Research Laboratory relies to a large extent
on student help on a part-time basis to assist permanent Laboratory staff
members., This type of help is provided for the most part through Highway
Laboratory Aide B, A, and Al positions, and is supplemented at times by a
limited number of Student Engineering Aides B and Engineer Trainees who
are furnished on a temporary basis through the Personnel Division.

It is proposed that all of the Highway Laboratory Aide positions now
under the jurisdiction of the Research Laboratory be reallocated to a new
class, possibly called "Student Highway Research Aides" on the B, A, I,
and II levels, A certain number of B and A positions could be reserved for
qualified undergraduates, the I positions for graduate students on the Master's
level, and the II positions for graduate students on the Doctorate level.

The graduate students would be recruited by the University through
normal procedures, in cooperation with the Research Laboratory. They would
be assigned to independent research problems in the Research Laboratory or-
to certain phases of highway research under joint participation with the
University. All laboratory positions assigned to this program would be filled
with graduate students as the positions became vacant due to resignation of
present undergraduate incumbents, Undergraduates, when needed, would be
selected on the basis of educational background, experience and personal
aptitudes.

Grants for Highway Research
This plan would consist of establishing research teams in certain

University departments, consisting of one faculty member on a part-time
basis and one or more graduate research assistants. The graduate student

13



or students would work on a research project assigned by the Research
Laboratory under the guidance and assistance of a major professor who
would receive a part of the grant for his services. There are instances
where certain types of research projects could be carried out success-
fully under such a plan.

Employment of Faculty Members as Co__nsultants

It is possible to employ faculty members for consulting purposes on
what is known as a University overtime permit, which limits faculty mem-
bers to engage in overtime work not to exceed twe full days per month.
Help of this type is badly needed at times by the Research Laboratory.

Part-Time Employment

A faculty member in this capacity would be hired with the definite
understanding that he would operate continuously on a one-half time basis
for both agencies, This type of help would supplement the Research Labora-
tory staff and provide expert help in academic fields which otherwise could
not be obtained under present employment conditions,

J.oin.t Participation in Researeh Prlojects

It is possible to carry on research projects, jointly sponsored and
executed by the Research Laboratory and a department of the University,
The work would be done by staff members of the two agencies with funds
and equipment jointly provided,

There is the possibility that certain research under this program might
be eligible for the use of the 1-1/2 percent Federal Highway Research money,
or money from the Bureau of Public Roads® Highway Survey Fund.

The administrations of the Engineering Experiment Station and the
Highway Traffic Safety Center have expressed their desire to cooperate
with the Research Laboratory on‘research projects of mutual interest.
Both could well be considered in connection with any of the plans mentioned
above, ‘

It should be understood that in considering any of the above plans, it
would be the intent of the Research Laboratory to seek help from the
University only in those fields of research endeavor which cannot be accom-
plished or handled effectively with its present complement of staff or equip-
ment. The University ig also limifed in the types of research that it can do
effectively for the Highway Department,

14



s
PROJECTS FOR IMMEDIATE CONSIDERATION

The following is a summary of research work under consideration by
the Research Laboratory which could be given immediate consideration in
the proposed expanded service plan with the University, The projects are
listed under the department of the University which would be affected,
together with their scope and the assistance that would be required.

Statistics Department

Consultation and assistance is needed from this department in setting
up the proper statistical approach for handling and interpretation of raw data
from several major Laboratory projects which are now either completed or
in progress, such as the Michigan Test Road, Performance of Postwar Pave~
ments, Skid Resistance of Pavement Surfaces, Dynamic Load Aspects of Truck
8ize and Weight, and others,

In this case, there are two possible courses of action; (1) to hire a
staff member on overtime consulting basis, or (2) to establish a graduate
research aspistantship in the Statistics Department. The graduate research
assistant would work part-time in the Research Laboratory for thesis credit
under the guldance of a major professor in the Statistics Department. Both
methods are recommended in order to get things going; then possibly after a
year or so, the graduate student could be retained in the Laboratory on a full-
time basis,

Physics Department

The Physics Department would be the best place to find assistance to
s’_upp'l_ement the work of the Isotopes Section of the Research Laboratory. It
is necessary to determine the optimum energies and sources of gamma rays
and neutrons for use in moisture and density gages. This would involve a
study of the scattering of neutrons and gamma rays by typical soils and aggre-
gates used in highway construction, with emphasis on the energies of the
scattered particles and/or protons. The above work would supplement current
projects on the development of density and moisture gages, The nature of this
problem possibly could be handled best under the grant plan or a jointly
sponsored research project.

Electrical Engineering Dephrtment

In cennection with cu';ié‘rent research work for the Department's Traffic
Division, it will be necessary for the Research Laboratory to start a study
of instrumentation for eledﬁronic radar-actuated equipment for automatic
control of traffic signals, for the purpose of improving traffic flow patterns
in certain complicated high~traffic areas. This equipment might take the form
of radar monitoring circuits throughout the network, which would feed data
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into an electronic computer and the computer would determine the best
solution for the traffic flow pattern, automatically handling the traffic
control devices accordingly. This is part of one phase of a current
investigation concerned with the writing of manufacturing and installation
specifications for all traffic control devices and related appurtenances,

This work may warrant hiring a faculty member on a part-time
basis indefinitely, because he could also be profitably employed on certain
other phases of electrical work. Further, the Electrical Engineering
Department is beiter equipped to handle this work than the Research
Laboratory.

Applied Mechanics Depariment

Early work established maximum stress levels for unlimited repe-
titions of load on non-air-entrained concrete. The same relationship
between stress load and load repetition should be established for air-
entrained concrete. This information is necessary for modern pavement
design considerations.

The Applied Mechanics Department has the personnel and equipment
to carry on siudies in this field in an accelerated manner, The Laboratory
suggests that a research project be set up in that department, sither by a
research grant or a jointly sponsored research project between the Labora~
tory and the Applied Mechanics Department. Graduate assistants would be
supplied to do the work under the graduate assistant program.

Soil Science Department

At present, the Laboratory is carrying on research concerning the
effect of the 200-mesh material in soils on the ultimate performance of the
highway. In this connection, it is highly desirable that the work be supple-
mented by a study including the identification and estimation of clay minerals
such as illite, montmorillonite, kaolinite, chlorite, etc., in typical highway -
“-soils, and correlation of types and percentages of clay minerals with behavior
as highway engineering materials. This would involve x~ray diffraction
studies. The werk could no doubt be handled effectively by the use of graduate
research assistants for thesis credit,

University Pe_rsonne_l Requi:_c'ed

In order to put the above coeoperative research program into effect,
it would be necessary for the Highway Department to provide means for
securing the following personnels

4 Graduate Research Assistants
2 Faculty Members on a consulting or part-time basis

1 Grant for joint research, to include a faculty member and
1 graduate research assistant

16



METHOD FOR FINANCING EXPANDED SERVICE PROGRAM

The following is a summary showing status of certain positions in
the Research Laberatory which might be considered in connection with the
expanded service program;

Starting Salary,
per year

1 Electronics Engineer IV New Position $8,372.
1 Statistician III ft " 5,324,
1 Physical Research Engr, III Vacant $7,099,
1 Physical Research Engr, II " 5,992,
1 Chemist III f 5,971,
1 Chemist II m 5,011,
2 Hwy, Lab. Technician 1 " 4,635.
1 Hwy, Lab, Aide B " _ 3,695,

$46, 099,

Table I gives more information on the salary range for the above
named positions. In addition to the above sifuation, we have a certain
sum of money available from the residue of the student part-time position
galaries as shown below,

TABLE I

Summary of Salary Range for
Certain Laboratory Positions

Starting Top _ Years
per hr, peryr, perhr, per yr.
Electronics Engineer IV $4.01  $8,372, $5,.00  $10, 440, 4
Phys. Research Engr, III 3,40 7,099, 4,18 8,727, 4
Phys, Research Engr. II 2,87 5,992, 3,46 7,224, 4
Chemist I : 2, 86 5,971, 3,65 7,621, 4
" Statistician I 2. 86 5,971. '3.65 7,621, 4
Chemist II 2,40 5,011, 3. 02 6,305, 4
Hwy. Lab, Technician II 2,53 5,324, 3,11 6,493, 4
Hwy., Lab. Technician I 2,22 4,635, 2,71 5, 658, 4
Hwy, Lab, Aide A 1,91 3,988, 2,21 4,618, 3
Hwy. Lab. Alde B 177 3,696, 2.06 4,301, 2

The above figures are based on Civil Service rate schedule as of
July 7, 1957,
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Highway Laboratory Aide Positions:

Part-time Full-time Difference
Lab, Aides A $13,325, $21, 320. $7,995.
Lab, Aides B 20, 174, 39,312, 19, 165,
$33, 472, $60, 632. $27, 160,

The sum of $27, 160. would be available for graduate research
assistants on direct grant without unbalancing the salary budget.

Current rate of pay by the University for graduate studenis on a
half-time basis is as follows:

9_months 12 mon_th basis (1 month vacation)
Master's degree $1,700, $2,270, (approx.)
‘Doctor's degree 1,900, 2,533, "

For Master's degree candidates, the salary of $2,270. would be approx-
imately equivalent to that of a Highway Laboratory Technician I working part-
time for a full year, or $4, 635 2= $2, 317,

In the case of a Doctorate candidate, the salary of $2_, 533. would be
approximately equal to that of a half-time Highway Laboratory Technician 1,
or $5,324, =+ 2 = $2,612.
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