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EW ENGLAND HAS NOT been blessed with

a plethora of natural raw materials. At the
same time its excellent university system, both
in the private and public sectors, has produced
a large quantity of engineers and scientists as
well as skilled technicians. The result of these
two factors has been the development of an
economy based primarily on products with high
technology input or of engineering and scientific
services.

In order to maintain and improve its economic
position, New England must continue its produc-
tion of products and services requiring high
technology. For continued growth, a continuing
influx of new businesses must be maintained both
to improve employment opportunities and to main-
tain or increase its tax base. Such a growth has
been characteristic of the region in the decades of
the 1950’s and 1960’s and a new upward thrust in
this direction should be anticipated in the 1980’s
and beyond.

In an effort to aid in the development of better
entrepreneurship in New England, the Chemical
Engineering Department at Lowell Technological
Institute has provided a new course called “The
Engineer as an Entrepreneur.” This course is
open to seniors and graduate students, and is not
restricted to chemical engineers. The course has
been well received and has just completed its third
year. The author has had considerable experience
with entrepreneurial businesses in the area and
is familiar with a number of such companies in
New England.

The course has developed around the concept
that the best way to learn to swim is to get in
the water. A major part of the course is the es-
tablishment of small two- or three-man companies
which develop a product, a marketing plan and a

188

financial plan to exploit the product. While en-
gaged in the development of this new company,
the students are exposed to lectures and discus-
sions by entrepreneurs in the local area. They are
also given lectures by patent attorneys, financial
people, marketing people and government repre-
sentatives. The implications of Chapter 11 of the
Bankruptecy Laws are also discussed.

Unfortunately in a one-semester course it is
impossible to try out the new product or service
on the market in any but a very preliminary way.
In most cases, prototypes of the product have
been produced and local marketing evaluations
have been made. Cash flow, financial requirements,
and pro forma profit and loss statements have
been produced for a five-year period.

At the end of the course, the full report of the
company is presented to the entire class (with
visitors) and the completed report is submitted as
a fulfillment of the course requirements. The
stipulation is that the report be written to be
presented to a group of financial people to obtain
their financial support for the project.

Textbooks dealing with the subject in all of
its ramifications are difficult to find. Three books
were used as references as follows:

1. How to Run a Small Business, J. K. Lasser (4th
Ed., McGraw-Hill, 1974).

2. Fun and Guts, the Entrepreneur Philosophy, Joseph
Mancuso (Addison-Wesley, 1973).

3. The Small Chemical Enterprise and Forces Shaping
the Future of the Chemical Industry, (American
Chemical Society, 165th Meeting, Dallas, Texas,
April 10 through 12, 1973).

Other class handouts included publications by
the Small Business Administration (SBA), the
Department of Commerce of the Commonwealth
of Massachusetts, and various U. S. Government
publications.

Guest lecturers were brought into the class
and included a patent attorney, a successful en-
trepreneur, a banker, and a financial advisor. A
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field trip was made to a successful small company,
Amicon Corporation, of Lexington, Massachusetts.
A seminar was held with the president of the
company, Norman D. Jacobs, who outlined the
inception of the company and discussed many of
the problems involved in the development and
growth of Amicon. A plant visit was also
scheduled subsequent to the seminar.

The students were given lectures involving the
principles of business organization, problems of
accounting, cash flow and depreciation, problems
associated with markets and marketing and prob-
lems associated with production. Heavy emphasis
was placed on both the marketing function and
the financial function. Further emphasis was
placed on the methods of incorporation of the
corporation and various mechanisms for obtaining
initial money to start up the company.

MARKETING RESEARCH

THE STUDENTS DID their own marketing

survey usually on a local basis and discussed
various problems associated with these market-
ing surveys with other members of the class.

The course has developed

around the concept that the best way

to learn to swim is to get in the water.

A major part of the course is the establishment
of two- or three-man companies which

develop a product, a marketing

plan and a financial plan

to exploit the product.

Marketing research on a national basis was done
in a preliminary way by literature evaluations
and by direct contact with marketing organiza-
tions. Distribution systems, costs of selling and
of operation and problems associated with capital
investment were all discussed in detail.

The final reports were expected to reflect all of
the problems which would normally be associated
with the establishment of sound legal corporate
structure, financial backing and projected profit
and loss statements. Strong emphasis was placed
upon the oft-neglected principle that Accounts
Payable are due within 30 days, whereas Accounts
Receivable may extend up to 120 days. This re-
quires working capital to bridge the time gap.
More small companies fail because of lack of
understanding of this principle than any other
single factor.
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Three projects developed in this course are
worthy of note. The first is a mechanical apple-
picker, operated by one person, capable of a sub-
stantial increase in the harvesting of fruit with
a marked reduction in bruising. A prototype
machine was built and was exhibited to several
potential customers who were very excited about
the prospect. Preliminary cost studies indicated
that labor savings would more than pay for the
mechanical apple-picker in one season.

A second interesting product was a Tic-Tac-To
game involving 625 holes for pegs. The game was
designed primarily for the age group of 8 years
to adults. A prototype was made and a local
market survey received enthusiastic response.
There is considerable interest in continuing this
development if appropriate capital can be ac-
quired.

A third product was the development of a
10-size signal generator for use in testing of
electronic circuits with specific reference to
radios and television sets. The product could be
equipped with multi-purpose replaceable heads to
expand the range of utility. Preliminary market
surveys indicated that a substantial market did
in fact exist and one of the members of the
student company intends to carry forward the

Continued on page 194.
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discussed here for the case of chemical equilib-
rium, similar arguments apply to the case of me-
chanical equilibrium (via momentum conserva-
tion) and thermal equilibrium (via energy conser-
vation). Indeed, in a recent study [12] of the non-
equilibrium crystallization of pure ZrO,, liquid/
solid interface temperatures some 570K below the
equilibrium melting point have been encountered!

CONCLUSIONS

THE TREATMENT of boundary conditions

briefly described above [13] has been use to
illustrate our approach to the teaching of energy,
mass and momentum transport at the graduate
level. We believe that such a fundamental ap-
proach to each of the topics (Table 1) is essential
to the development of PhD chemical engineers
who will be able to deal rationally with novel
chemical processes involving extreme conditions.
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development to commercialization.

One of the problems which necessarily arises in
a one-semester course of this type is that four
months is really inadequate to carry out the de-
velopment and preliminary commercialization
satisfactorily. Serious consideration is being
given to the extension of the one-semester course
to a two-semester course in which at time in-
tervals, prototype devices could be manufactured
and test marketing carried out. The current one-
semester course carried three credits and has
generated a great deal of interest.

The Chemical Engineering Department feels
that this type of innovative course could have
major beneficial effects for the Commonwealth
of Massachusetts by drawing attention of
engineering students to the field of entrepreneur-
ship and to give embryonic entrepreneurs a real-
life experience in the development and marketing
of new products. It is hoped that as time goes on,
funding may be available for ‘“seed money” in
which to take one or more of the more promising
products or services into at least preliminary
commercialization. [
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