
[j ij §I program 

THE MILLIKEN/GEORGIA TECH 

RISING SENIOR SUMMER PROGRAM 

PRADEEP K. AGRAWAL, 
JUDE T. SOMMERFELD 
Georgia Institute of Technology 
Atlanta, GA 30332-0100 

MILLIKEN AND COMPANY is one of the leading 
textile manufacturers in the country. The com­

pany, which produces a wide range of fabric materials, 
is headquartered in Spartanburg, South Carolina, and 
has approximately sixty manufacturing locations in 
the Carolinas and Georgia. Its Interior Furnishings 
Division, for example, produces carpeting, drapery 
and upholstery materials. Apparel products include 
athletic uniform and tennis shoe materials in addition 
to conventional clothing fabrics (polyester, nylon, 
polycotton). It also manufactures a wide variety of 
automotive upholstery materials. Specialty industrial 
fabrics include materials for tires and conveyor belts. 
The company also has a small chemicals manufactur­
ing facility located in Inman, South Carolina (near 
Spartanburg); products of this facility include spe­
cialty chemicals for a variety of applications in addi­
tion to textile chemicals for both internal consumption 
and external marketing. 

With its extensive manufacturing capabilities and 
its exceptionally strong emphasis on research and de­
velopment, Milliken is a large employer of engineers 
and scientists. The company has been responsible for 
a number of revolutionary developments within the 
domestic textile industry. Chief among these is its 
computer-controlled system for continuous dyeing (of 
carpeting and upholstery), developed in the 1970's and 
known as the Millitron system, which completely 
changed this industry. The company also developed 

Georgia Tech was instrumental in helping 
to set up the company's cooperative work-study program 
in the 1970's. Shortly thereafter, the School of 
Chemical Engineering at Georgia Tech inaugurated 
its graduate residency program. 
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the well-known VISA fabric treating process to en­
hance washability, and the CAPTURE dry-process 
carpet cleaning technology. 

Georgia Tech has a long history of synergistic 
cooperation with Milliken and Company. Georgia Tech 
was instrumental in helping to set up the company's 
cooperative work-study program in the 1970's. 
Shortly thereafter, the School of Chemical Engineer­
ing at Georgia Tech inaugurated its graduate resi­
dency program (a form of cooperative program at the 
master's level), with Milliken as the prototype par­
ticipating company and which has since been extended 
to a number of other companies (including Tennessee­
Eastman, 3M, Phillips Petroleum, Philip-Morris, and 
the Institute of Paper Chemistry). The president of 
Milliken and Company-Thomas J. Malone, a Georgia 
Tech chemical engineering graduate-served as the 
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This program is specifically oriented to rising senior engineering students, i.e., students 
who have completed their junior year. Occasional exceptions have been made for outstanding underclassmen 

or recent BS graduates bound for graduate school ... Applicants are required to be U.S. citizens, in the 
top 10% of their class or with a grade-point average of 3.5 and with demonstrated interpersonal skills. 

first chairman of the School's Industrial Advisory 
Board. A number of the institute's faculty members 
have also been engaged in summer employment and/or 
served as consultants to the company in the past fif­
teen years. 

ORIGIN 

As indicated above, Milliken and Company has had 
an extensive cooperative education program for some 
time, as well as a summer employment program for 
both students and faculty. The unique feature of the 
program described in this article, however, relates to 
direct faculty involvement in the summer projects of 
undergraduate student interns. The idea for this spe­
cific program originated in discussions between 
Malone and Gary W. Poehlein-then Director of Geor­
gia Tech's School of Chemical Engineering-in late 
1984. Known as the Rising Senior Program, it is de­
signed to provide student interns with an opportunity 
to apply engineering principles to real problems re­
lated to the broad scope of Milliken business interests. 
Students in this program benefit from the guidance of 
both Milliken professionals and Georgia Tech en­
gineering faculty. 

STRUCTURE 

This summer work program is specifically oriented 
to rising senior engineering students, i. e., students 
who have completed their junior year. Occasional ex­
ceptions have been made for outstanding under­
classmen or recent BS graduates bound for graduate 
school. Student applicants to this program are re­
quired to be U.S. citizens, in the top 10% of their class 
or with a grade-point average of 3.5 (out of 4.0), and 
with demonstrated interpersonal skills. 

The chemical engineering component of this pro­
gram operates with the equivalent of one full-time fac­
ulty member supported by the company for the sum­
mer. During the first two years (1985 and 1986) of 
operation of this program, the actual Georgia Tech 
chemical engineering faculty contribution has been 
two faculty members-the authors of this present ar­
ticle-each on a 50% time basis. Included among the 
students they have advised have been a few textile 
engineering students. A program of comparable mag-
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nitude also operates in the mechanical engineering 
sector, again with a similar contribution from Georgia 
Tech faculty members. This latter program has also 
included a small number of industrial engineering stu­
dents. Milliken supports summer programs of smaller 
scope in the electrical engineering (including computer 
engineering) and textile technology areas. Students 
who participate in this program are recruited from 
the major engineering schools in the Southeast, plus 
a few other targeted schools. Thus, in comparison 
with conventional cooperative and summer work pro­
grams, the only additional costs for this Rising Senior 
Summer Program are faculty salary, travel expenses, 
and associated overhead. These additional costs con­
stitute a small fraction (approximately 20%) of the 
total program cost. 

IMPLEMENTATION 

As presently implemented, planning for the sum­
mer program begins in the preceding fall quarter or 
semester. At this time (around Thanksgiving), 
brochures and letters are sent to the department 
heads at the selected schools, asking them to invite 
qualified students to apply. Depending upon recruiter 
schedules, some interested students are interviewed 
on campus by Milliken representatives while others 
are invited directly to company facilities for inter­
views. All prospective summer employees are eventu­
ally interviewed at their proposed work location. The 
candidate selection process is finalized near the end of 
the winter quarter, at which time offers of summer 
positions are made. The summer work terms are typ­
ically of ten to twelve weeks duration. Students from 
semester schools usually begin their work in May and 
finish in August, while those from quarter schools 
start in June and conclude in September. 

Concurrently with the candidate selection process, 
suggestions for appropriate summer projects are 
being solicited and received from the various company 
manufacturing and technical locations. These projects 
are also reviewed for suitability by the contributing 
Georgia Tech faculty members. Summer interns are 
matched with projects at a specific location and are 
assigned to a Milliken professional who acts as his/her 
supervisor (or sponsor). This entire activity is coordi­
nated by Milliken's Director of College Relations. 
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TABLE 1 
ChE Students in 

Milliken's Rising Senior Summer Program 
(Q = quarter; S = semester) 

Type 
of Year 

School Term 1985 

Auburn Q 3 
Clemson s 2 
Florida s 2 
Georgia Tech Q 1 
Mass.Inst. Tech. s 0 
N.C. State s 2 
South Carolina s 1 
Tennessee Q 2 
Yale s 1 

TOTALS 14 

1986 

2 
1 
3 
1 
2 
1 
0 
2 
1 

13 

The schools and number of students participating 
in the chemical engineering component of this pro­
gram during the summers of 1985 and 1986 are listed 
in Table 1. The total number of student interns (all 
disciplines) engaged in the summer 1986 program was 
approximately forty. This was in addition to a half 
dozen or so faculty members (not advising students 
per se) from different schools, including Georgia Tech, 
who participated as faculty summer interns on various 
independent projects. 

In operation, a faculty advisor meets with each 
student intern on the average of once a week. Given 
the widespread locations of Milliken's various opera­
tions, a considerable amount of travel by the con­
tributing faculty members is required. This travel 
time is considered in the determination of a faculty 
member's contribution to the program. 

Some of the chemical engineering projects from 
this summer program are summarized in Table 2. 
Chemical engineering students are typically placed in 
textile finishing plants, wherein the operations of 
washing, dyeing, drying, etc. are more akin to chemi­
cal engineering unit operations. Mechanical engineer­
ing students, on the other hand, are usually engaged 
in projects in the upstream areas of cloth knitting and 
weaving. 

Milliken Research Corporation (also located in 
Spartanburg), in addition to its research and develop­
ment functions, is also strongly oriented to customer 
technical service and manufacturing support ac­
tivities. Thus, many of the summer interns have direct 
(sometimes hands-on) experience with advanced 
analytical methods, e.g., differential scanning 
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calorimetry (DSC), infrared (IR) analysis, and sophis­
ticated colorimetric techniques, not to mention a 
myriad of computer applications. 

Milliken, like the automotive and other industries, 
is a state-of-the-art practitioner of statistical quality 
control (SQC) procedures; thus, most of the summer 
interns experience, during their term, considerable 
exposure to statistics-an important topic virtually 
absent in most undergraduate chemical engineering 
curricula. These various work experiences are clearly 
quite valuable to engineering students returning to 
their senior year who are about to embark on profes­
sional careers. 

In their weekly meetings, of typical duration of an 
hour or so, the student intern and faculty advisor (and 
sometimes the student's sponsor) review progress on 
the project and discuss future plans, experiments, any 
problems, etc. The faculty advisor is quite available to 
all of the student interns, and may be contacted at his 
Georgia Tech office in Atlanta at any time by the stu­
dents. In addition to providing professional guidance 
and technical support, the faculty advisor functions as 
a resource person. The student interns are often di­
rected to certain textbooks and articles relevant to 
their project(s). Copies of the latter are often directly 
supplied to the student interns from the faculty 
member's personal files or from the Georgia Tech li­
brary although, depending upon the timing and the 
student's specific location, his/her needs may be 
served more readily by Milliken's excellent technical 
library in Spartanburg. In some cases, the faculty ad­
visor has served as a communications link between 
two or more different plants wherein students were 
working with a newly introduced technique. The fac­
ulty advisor is also in a unique position to suggest 
advanced technical solutions which the student intern 
(and company sponsor) may be unaware of. Specific 
examples from our two years of experience have in­
cluded applications of linear programming, cascade 
control, queuing theory, and sophisticated numerical 
integration techniques. 

Certainly, a highlight of the past two years has 
been the two-day sharing meeting. This meeting, at 
company headquarters in Spartanburg, is held in 
July-the only month in which the summer interns 
from both semester and quarter schools are all em­
ployed. The student interns, faculty advisors and fac­
ulty interns are all assembled for this meeting. On the 
first day, they are given a general overview of the 
company's business and operations by representatives 
of senior corporate management, followed by tours of 
the company's central facilities (research center, cus-

CHEMICAL ENGINEERING EDUCATION 



tomer center, etc.). On that evening, social events in­
clude a picnic and a volleyball tournament (dominated 
to date, by the way, by the chemical engineering 
team). On the second day, the student and faculty 
interns all make brief (five-minute) presentations on 
their summer projects. Again, senior corporate mana­
gers attend these presentations. The planning and 
scheduling for this event is quite complex, but all par­
ticipants have felt it to be a very valuable experience. 

Thus, the unique aspects of this Rising Senior 

TABLE 2 
Sample of ChE Projects in Milliken's 

Rising Senior Summer Program 

• Energy conservation in batch textile dyeing operations 

• Design of a heat transfer system for a batch chemical reactor 

• Interfacing of laboratory colorimeters with personal com­
puters 

• Determination of kinetic parameters in batch textile dyeing 
operations 

• Extraction of oils from knitted or woven greige fabrics 

• Computer control of a batch chemical reactor 

• Development of chemical process for manufacture of a de­
foaming agent 

• Determination of the time-temperature histories of finished 
fabrics 

• Viscosity studies of various gum blends as admixtures with 
dyestuffs 

• Analysis of oxidation/reduction processes in the post-dyeing 
treatment 

• Effect of oxygen as an impurity in steam on the dye-fixing 
process 

• Study of process variables in the wick-proofing (air dif­
fusion resistance) of chafer fabrics 

Summer Program, in comparison with conventional 
Summer or cooperative work programs, can be sum­
marized as follows: 

• The weekly meetings between the student and faculty 
member can be best described as brainstorming sessions. 
The thought process developed during these sessions can 
often be quite different from that employed by someone 
who has worked closely in the area for a long time. It thus 
permits a student to critically examine the various ap­
proaches available to define and solve a problem. 

• This interaction provides an opportunity and encourage­
ment for the student to relate the project to science and 
engineering fundamentals. Many young engineers be­
come disillusioned with the academic learning process 
when they first encounter an industrial problem. The 
presence of a faculty member facilitates a smoother tran­
sition from an academic to an industrial environment. 
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RESULTS 

Startup problems associated with the Rising 
Senior Summer Program have been minimal. Cer­
tainly, not all of the various projects have yielded 
quantifiable results. On the other hand, savings of 
several hundred thousand dollars per year can be 
clearly identified with a good number of these pro­
jects. In any event, the informational value resulting 
from most of these projects has been substantial. 

Company and student response to this program 
has been enthusiastic. Critiques are solicited from 
both the company sponsors and student summer in­
terns at the end of their terms. Following are some 
selected comments from these critiques: 

• It is good to be able to discuss your project with someone 
knowledgeable from outside the plant [the faculty advisor] 
in order to get different viewpoints. 

• I applaud Milliken and Company for designing and or­
ganizing both the summer intern and summer professor 
programs. 

• I feel the strengths of the intern program are the challeng­
ing projects that the interns face and the help of the pro­
fessor advisors .... The two days at the Milliken Research 
Center were the highlights of the internship. 

• My preferential pickup project required me to learn about 
heterogeneous surfaces and mass transport. 

• I wish other companies would follow your example so 
more students could benefit from this type of experience. 
... Having someone from outside the plant to explain my 
project to was very helpful in organizing my thoughts. 

• I have friends [at my school] that would love to have a 
chance to do the kind of work I did this summer .... It 
was extremely helpful to have a professor from Georgia 
Tech come to visit and give technical advice. 

• I feel that the summer professors added to the program, 
supplying additional technical insight. 

• I have worked internships with two other large companies 
and I feel the Milliken program is a step above the rest. 

Cooperative and summer work programs have 
long been recognized by companies as important ad­
juncts to their overall corporate recruiting programs. 
Thus, for example, at Georgia Tech approximately 
55% of our co-op program graduates have traditionally 
accepted their initial employment after graduation 
with their co-op employer. In 1986, Milliken and Com­
pany hired about half of the chemical engineering stu­
dent participants in the 1985 Summer program after 
their graduation (recall the qualifications for participa­
tion in this program). Clearly, this Rising Senior Sum­
mer Program has redounded favorably to both the 
company and the student participants. D 
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