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You who are preparing to go out into the world to carve a career for
yourselves are at a most critical stage in your life. You may soon have
to make a choice between the various job offers that may come your way.
The more talented of you will have to decide whether to go on to graduate work. All of you will have to weigh monetary considerations against
other less tangible rewards. You may be wondering about the satisfactions that are claimed to be the reward of such a life. Consider well,
choose carefully.
Categorically, we can say that the student who has made the more difficult choice, and who succeeds in winning his advanced degree, never
regrets the extra years of study. Then what? Will you be satisfied to
dedicate the best years of your life to science? Consider the life and
work of the scientist. If you feel in your heart a longing to get some.,
thing more out of life than a fat paycheck, perhaps you can find the life
you want here.
What do we mean by the word science? Some have defined it as the
growing body of knowledge about nature, and scientific research as the
study of nature intended to discover and correlate nature' s laws.
For a more descriptive and imaginative definition, I would like to quote
IT 3
from Jevons' great book, "The Principles of Science, —
as follows:
1
—A talk prepared for presentation primarily to undergraduate forestry
students.
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3
evons, W.• Stanley. The Principles of Science: A Treatise on. Logic
and Scientific Method. 1873. (Dover, New York, 1958; Ch. IX,
p. 173).
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"Nature may be said to be evolved from the monotony of nonexistence by the creation of diversity. It is plausibly asserted
that we are conscious only so far as we experience difference.
Life is change, and perfectly uniform existence would be no
better than nonexistence. Certain it is that life demands incessant novelty, and that nature, though it probably never fails to
obey the same fixed laws, yet presents to us an apparently unlimited series of varied combinations of events. It is the work
of science to observe and record the kinds and comparative
numbers of such combinations of phenomena, occurring spontaneously or produced by our interference. Patient and skillful
examination of the records may then disclose the laws imposed
on matter at its creation, and enable us more or less successfully to predict, or even to regulate, the future occurrence of
any particular combination."
Pure research is concerned mainly with the advancement of learning and
the satisfaction of intellectual curiosity. Other research may be concerned with enlarging the body of useful and practical knowledge and thus
contributing to the attainment of the material desires of mankind. Most
present-day forest products research is done with an objective other than
merely satisfying intellectual curiosity, and is therefore classified either
as "basic" or as "applied," depending on its nature and its immediate
aims.
Forest products research may deal heavily with such sciences as biology,
chemistry, physics, mathematics, or engineering; or it may involve
work simultaneously in a number of scientific disciplines. Most major
research areas in forest products are in the latter category. One such
major research area, which I shall refer to as an example in the following discussion, is the area of fire research on wood.

How Research Is Planned

The Program Analysis
The first step in setting up a research program in a major research
area such as fire research is the program analysis. This analysis
establishes the need for research in the area, and gives direction to the
efforts that are to follow. Historical records by the early American
settlers tell of the difficulties, as early as the year 1639, encountered
in the use of wood for the construction of chimneys. Consideration of
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fire problems received great attention in 1666, when the great fire of
London burned through 400 streets and destroyed 13,000 dwellings. In
modern times fire tragedies have had much to do with the molding of
public thought and policy regarding the use of wood in construction.
One such was the Triangle Waist Company fire in New York in 1911, in
which 146 young girls were killed on the top 3 floors of a 10-story
factory building. Since December 1, 1958, when the Chicago "Our Lady
of the Angels" school fire resulted in the loss of 93 lives, public
authorities have again been considering the relative merits of various
construction materials from the fire standpoint.
Often wood, which is proverbially, looked upon as a culprit in fires,
receives a great share of unjust criticism. Research can provide the
impartial information needed to make wood more acceptable from the
fire standpoint. Considerations such as these may cause a research
director to give fire research a prominent place in a broad program of
wood research.

Problem Selection
Once the program analysis has provided the justification for research
activity in the fire area, the second step, problem selection, follows.
This involves defining the area of research that will be included in the
program and the problems that will be studied. At this point the
policies, needs, and interests of the organization conducting the work
are taken into account and the program is tailored accordingly. In the
case of the fire research program of the Forest Products Laboratory,
dedicated to a program of research aimed at the wiser and better use
of wood, in the public interest, the area selected has been defined as
follows:
"To find ways and means of giving wood, wood products,
and wood structures greater safety from fire at a reasonable cost, and without detracting from the serviceability
of wood."

The Problem Analysis
Obviously, the scope and complexity of this major problem is too
great to be attacked without further breakdown. The next step,
therefore, is the problem analysis, a process in which the major
problem is defined in greater detail and is broken into segments or
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units that are susceptible to research attack. Specific phases will be
selected for an initial attack.
The problem analysis requires the services of one who is skilled in
research and who has, or is willing to acquire, highly specialized
knowledge in the research area. He will first assemble from direct
observation, from his past experience, and from the literature, the
available information that has a bearing on the problem.
The fact that wood burns is known to anyone who has ever lit a match.
At its tip is some sulphur and phosphorus to provide the heat necessary
to ignite the wood. To cause ignition, a certain minimum temperature
must be attained. This temperature varies widely depending on the
species of wood, its size, form, and moisture content, the period of
heating, air supply, pilot flame, and other factors. No single value
can be given. Commonly quoted values lie between 400° and 500° F.
but some go far beyond this range. The defining and measuring of
properties is one of the first tasks that must be done in any research
area.
The common matchstick is impregnated with ammonium phosphate, a
chemical which retards the burning rate of wood and prevents afterglow.. Fire resistance is the property of wood that causes it to burn
slowly. Under ordinary conditions fire will penetrate a heavy timber
at the rate of about 1-1/2 inches per hour. The uncharred portion retains practically all of its strength. Heavy timber construction is
therefore not quickly destroyed by fire. If the fire is extinguished in:
time, the building often has a high salvage value. Fire resistance is
of primary interest to those who are concerned with the destruction of
property by fire.
The match has also been given a wax treatment, to cause it to flame
up quickly. Flame spread is another property that has been the subject
of much study. For most purposes a slow rate of flame spread is
desirable, since it is closely related to the rate at which the fire
spreads through a building. It is particularly important in cases where
life hazard is involved, as in public buildings.
Another property that may cause concern in a fire is the amount of
heat generated; this same property is important when one considers
wood as a fuel. The burning of the wood in a common kitchen match
liberates about 1/2 kilocalorie of heat. To be more exact, the fuel
value of most woods lies between 4 and 5 kilocalories per gram. Other
considerations of practical importance are the amount of smoke
generated, and the possibility of formation of toxic gases. There is
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a large virgin field for basic research in the area of pyrolysis and combustion of wood: The physical and chemical mechanisms involved, the
products formed at various stages, the relative rates of heat generation,
and the formation of various chemical products.
A review of the available information on the fire performance of wood
may cause the problem analyzer to become alarmed over the modern
trend toward light wood building construction. As we learn to use wood
more efficiently from the engineering standpoint, in thinner cross sections, in light trusses, in box beams, and in sandwich panels, we find
that fire problems multiply greatly. A stressed-skin wall covered with
1/4-inch plywood can be destroyed by fire in a few minutes.
Engineering research is needed to determine how new designs behave
in a fire, and to develop designs more resistant to destruction by fire.
Wood structural members must be exposed to fires to determine how
long they can serve and how fast their strength is reduced. Studies are
needed to determine what effects metal fasteners in structural assemblies
have on the deterioration of the structure in fire. It is possible that the
addition of noncombustible insulating materials at critical points might
greatly improve the fire resistance of structural wood parts in buildings,
just as concrete acts as an insulator for steel beams in buildings.
The performance of wood in fire can be improved by application of certain chemical treatments or coatings. Herodotus reports that the
ancient Egyptians already followed the practice of steeping wood in an
an alum solution to impart resistance to fire. Today monoammonium
phosphate, diammonium phosphate, ammonium sulfate, borax-boric
acid, and zinc chloride are commonly applied by pressure treatment.
Effectively treated wood will char or disintegrate when exposed continuously to the intense heat of a fire, but when the heating is discontinued, the burning will cease. In other words, properly treated wood
will not contribute greatly to the progress of the fire.
Fire-retardant chemicals are thought to bring about their desirable
effects on wood by actually stimulating the pyrolytic decomposition of
wood at low temperatures, where the products evolved are less flammable than at higher temperatures. Thus, the development of a surface
layer of charcoal may be stimulated. Charcoal does not burn by flaming
combustion, and serves as a good insulator, so that the further spread
of flaming combustion may be retarded.
Coatings are also used to impart fire retardance to wood in use.
Effective chemicals that have been included in paints are ammonium
Report No. 2186

-5-

phosphate, borax, and sodium silicate. Amont the most interesting fireretardant paints are the so-called intumescent paints, which foam up
when the fire hits them and form an insulating blanket over the surface
of the wood. One such paint is made of a mixture of monoammonium
phosphate and sodium alginate gel. The foaming is brought about by the
alginate material, derived from sea weeds.

How a Research Study is Conducted

Thus, the problem analysis has revealed a great many areas that need
investigation in a program of fire research on wood. As mentioned
earlier, it is best made by an experienced and skilled research
specialist. The young scientist, beginning his career in a specialized
field such as fire research on wood, is likely to be exposed to only a
small segment of the problems that are considered in the problem
analysis. He will begin a "study" of this segment, perhaps at first not
even realizing how his small part will fit into the overall pattern that
will eventually accomplish the objectives set forth in the problem
analysis.
The study is defined simply as a component of a problem that is susceptible to research handling; its size and scope are such that it can
often be undertaken by an individual research worker. It is characterized by limited purposes and objectives. The steps and processes involved in demonstrating how a research study is conducted are best
illustrated by means of an example. Since time is limited, this
example will have to be relatively simple.
Let us therefore assume that the example deals with a study , of ways
and means of improving the fire resistance of a heavy wood wall, the
type of wall that is sometimes used as a fire barrier in factories. Two
by 4' s or 2 by 6' s of relatively low quality can be used for this purpose.
The wall is built up by laying the pieces one above the other, and
spiking them together as the wall rises. Because the wood is of low
quality, it may contain some knotholes and splits. It may be relatively
green at the time of assembly, and as it dries in service cracks may
open between the members.

Preliminary Work
In the preparatory stages of the work, the available information about
the subject will be surveyed. This, together with the results of some
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Large (10- by 10-foot) vertical furnace for fire penetration
tests. Ignition is by gas burners.

exploratory experimentation, may supply rough data needed for the
development of a working hypothesis. The mathematical approach is
recommended at this stage, to determine what may be attainable.
From known rates of fire penetration into wood, one can calculate that
a perfect wood wall 3-1/2 inches thick should endure for well over
2 hours in a standard test.
Some exploratory work may take the form of what is called a "critical
experiment, " an experiment that will indicate whether or not there is
actually an opportunity of attaining great improvement through research
efforts. In the example chosen here, the critical experiment might
consist of making two tests. The first test will be made of a small wall
section, built up in the conventional way, allowed to dry thoroughly,
just as the wall might dry when installed in a factory, and then subjected
to a standard fire resistance test. The chances are that the fire will
strike through the cracks between the 2 by 4' s within 15 minutes or less.
The second test is intended to show whether some improvement might
be possible through research. How can a wall be built to withstand
2 hours under test, which previous consideration has indicated as
attainable? Perhaps the wall must be entirely free of knots, splits, and
cracks between members. The second test section is therefore built
of dry material, free of defects, carefully jointed and glued together
with a resorcinol-resin glue which is known to be durable in a fire. The
test is likely to show that such a section does indeed stand up for more
than 2 hours under standard test conditions.
This critical experiment has therefore demonstrated that great improvement is possible in wood fire wall construction through the elimination
of some of the flaws that occur in the cheaply constructed wall. The
% objective of the proposed study is now clear; namely, to improve the fire
resistance of a wood fire wall, with cheaper and more practical means
than those used in the ideal control.

The Study Plan
Armed with this information, a, study plan can now be prepared. The
study plan will clearly define the problem. It will state precisely the
scope,and objectives of the work. It will present a review of the
literature, the calculations and analyses, and the exploratory work
made. It will propose one or more hypotheses or suggested solutions
to the problem under study. Methods of attacking the problem in the
laboratory will next be discussed. Tests to be made will be described,
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if possible. Some discussion will be included to indicate how the
accumulated data will be analyzed. If the study is one that will yield
figures that lend themselves to statistical analysis, this must be considered in the design of the test program. Finally, the plan should
give some estimate of requirements in the way of manpower, time,
equipment, and supplies.
The drafting of study plans is not an easy nor an agreeable task. Yet
it is needed in order to assure the investigator and his supervisor that
the subject under study has been defined precisely, and that the objectives of the work are understood by all concerned. The study plan also
facilitates technical review by the supervisor and the coordination of
the work with other activities going on in related fields. It is available
to others who may have an interest in the work. It provides a
permanent record, so that the objectives and the proposed methodology
may not be lost with time and changes in personnel.
Good research technique requires that a problem under study be broken
into as many parts as are necessary for efficient handling. In the
study used here as an example, one step might include a survey of the
widths of the cracks that develop in wood fire walls in service. Another
part might be concerned with consideration of ways and means of
closing cracks once they have developed. Here it becomes necessary
to use imagination and ingenuity; many of you have probably heard of
the so-called "brainstorming" technique used by some groups to develop
new and unusual solutions to problems.

Laboratory Work
Finally the point is reached where the researcher is ready to test his
hypotheses in the laboratory. Many people not acquainted with research
think of it as a process of making tests and finding yes-or-no answers.
Actually laboratory experimentation is only a small part of the research
man.' s job. By far the most important part is done at the desk, or
perhaps even while the man is shaving in the morning or walking the dog
in the evening. A program of experiments will result in new and useful
knowledge only if it has been preceded, accompanied, and followed by
the proper amount of brainwork.
The conduct of a laboratory program involves a whole series of problems.
Good judgment is needed in the choice of research techniques, and great
ingenuity must often be applied in the development of new methods, new
equipment, and new instruments. Research material must be carefully
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selected and, prepared, since excessive, uncontrolled variability can
cause great errors in. results. Matched controls should be used whenever possible. Some judgment, backed up by exploratory analyses, is
needed to determine the number of tests required to get significant
results. Measurements must be made in significant terms, with an
appropriate degree of accuracy, and in a manner that will lend itself to
further analysis. The research man must be thoroughly familiar with
all equipment to be 'used, how it behaves, what degree of accuracy is
attainable with it, what must be done to control it.
The moat important personal characteristic of the research man, when
at work in his laboratory, is that of acute observation. Nothing must
be permitted to occur unnoted. It is particularly important to watch for
the unexpected and the unusual, for through such observations major
discoveries are often made.
The keeping of good records as the work progresses is an important
aspect of research work. Records not properly kept are worse than
useless, for they may actually impair the progress of the work, result
in the introduction of errors, and lead to improper.conclusions.

Making the Most of Research
Except in the simplest kinds of applied work, a study does not end with
the completion of a successful laboratory test. Scientific research is
concerned with knowledge, not (like technology) with the every-day
work of the world. Merely to know that something happens, or can be
made to happen, is not enough. The scientist continues to ask "how"
and "why" until he thoroughly understands a subject.
All science is constantly striving for explanations of natural phenomena
that are simple and reasonable, and that fit into the pattern of all
other available information on the subject. Thus, a medical researcher
may study the physical laws governing the forms and shapes of soap
bubbles, in order to understand better the shapes of cells in the human
body; and may, in so doing, make discoveries important to the plant
physiologist studying cell formation in the cambium layer.
Even primarily applied studies can often be planned to answer not only
the question "what" but also "how" and "why. " Thus, they may yield
some basic information which, when properly elucidated and reported,
will merit inclusion in the body of scientific literature. To return to
our oversimplified example of a study of wood fire walls, the study can
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be set up to furnish merely an hour-rating of the structure; or, with a
little extra planning, it can be designed to furnish information about
the temperatures and other physical conditions that exist at various
depths in the wood during the test. This information will enable the
investigator to tie in his findings with previously obtained basic data on
heat transfer, moisture relations, and the like.
Very few studies are so simple that they can be planned completely in
advance, including provision for a limited series of laboratory experiments or tests. Usually, research problems are so obscure and involved that the end is not in sight before the start is made. There are
likely to be many repetitions of some of the steps mentioned before:
Tests of hypotheses, reformulation of hypotheses, restudy of pertinent
literature, second and third brainstorming sessions, more exploratory
tests, revision of working plans.
Finally, however, the time arrives when a final evaluation must be
made. Data must be analyzed, conclusions must be drawn, a report
must be written. Now suddenly the research man, who has been spying
on nature and playing the part of a detective, must change his mental
attitude to that of a sober, unimaginative, deliberate, and impartial
judge. Personal interest and bias, perhaps in favor of a pet hypothesis,
must be strictly eliminated. Like the ancient representation of the
goddess Justice, the research man must now blindfold himself to all
but the facts. lithe study was well conceived, planned, and carried
out, a significant pattern of results and conclusions may emerge. If
not, back to the laboratory he must go.
The last step in the research study is the preparation of the report.
Here, in a few pages, a year' s work must be organized and summarized; what was learned and how it was learned. On the basis of a
few written pages, the research task will be evaluated by colleague,
by supervisor, and by the world.

Rewards of a Research Career

One of the greatest and most satisfying rewards known to the scientist
is the feeling of accomplishment after having successfully completed
a difficult task. For the beginning scientist, a feeling of exhilaration
awaits him as he sits back after a period of labor, to survey his work,
a monument to the task largely conceived, executed, and concluded by
himself. The feeling may be temporary, but it is only a small sample
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of the deep and lasting satisfaction that is the reward of the man who,
leads a creative life. He knows, without a shadow of a doubt, that he
is performing a useful and lasting function in society.
Scientific research is one of the most interesting vocations because of
the constant variety of the work. Nature' s wonders are endless in
their variety, and the problems presented are never twice the same.
The solution of one problem invariably leaves the scientist with the
challenge of a number of new and different unanswered questions.
There is room in the world of science for a great variety of personalities. If we may speak of types, there is the college professor type,
who traditionally values his personal, academic, and unrestrained
freedom to do and say what he wishes. He is likely to favor pure
research, and may often work independently on a problem of his own
choosing.
Life in a large laboratory is somewhat different. In some industrial
laboratories there may be considerable regimentation and pressure to
produce useful products. Other laboratories, both in industry and in
the government, are not under direct pressures to produce but have
more freedom to follow programs of their own devising.
The scientist who enjoys teamwork is likely to be happy in a large
laboratory, for here he may have the constant association and companionship of curious and creative minds. • The laboratory staff is likely to
have skilled specialists representing the various scientific disciplines,
each of which may be drawn upon to attack a problem from a different
angle. Creativity thrives under such stimulation.
In research, the boss-worker relationship characteristic of most lines
of work is absent. The supervisor functions like the coach on a football
team. His job is to guide and to back up his team when it is out on the
field, playing the game. The individual researcher, however, must
carry the ball, or call the signals. Each man' s personal success, his
standing on the team, and indeed the success of the whole team, depend
vitally on each one' s contribution. As a result, one of the great rewards
of a successful research career is the esteem and regard awarded a man
by his colleagues.
Another great satisfaction comes from the intellectual honesty and selfrespect generated in most research workers. The greatest disgrace
that can befall a research man is the exposure of dishonest research
work. No self-respecting scientist will ever compromise the truth for
the sake of expediency.
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Research on wood is particularly interesting because of the many unusual aspects of this diversified natural material. Though one may
become a specialist in research on wood, the material with which he
works is so diversified and complicated a product of nature, that no
man can study it without having his horizons broadened rather than
narrowed and without becoming more diversified in his accomplishments.

Advantages of the Forest Products Laboratory

The Forest Products Laboratory in Madison, Wis., has had 50 years
of successful research experience on wood, and will celebrate its
golden anniversary in June of 1960. There has been accumulated
within its walls more information about wood than can be found anywhere else in the world. Its staff is stable, having a large proportion
of experienced men. If one adds together the research experience on
wood represented in the professional staff of men now employed at the
Forest Products Laboratory, the total adds up to something like 2,500
man-years. It is a tremendously stimulating and satisfying experience
to work as a member of a team of this kind, and to get the daily help,
assistance, and inspiration that it provides.
A career dedicated to research on a single material such as wood
results in ,a continuity of work not attainable in the more general type
of research laboratory, where men are expected to move from problem
to problem. The research program of the Forest Products Laboratory
shows an outstanding degree of continuity over the 50 years of its
history. Members of its research staff have become world-recognized
authorities in their special fields. Opportunities for team work between
outstanding scientists representing various specialties are plentiful;
wood technologists work side by side with foresters, biologists,
chemists, physicists, engineers, and mathematicians.
The Laboratory encourages and provides for the publication of research
results, under the author' s name, in scientific journals or in its own
series of publications. Helpful technical review and editorial services
are provided as a matter of routine, so that the author may be assured
of the acceptability and the correctness of his report before it is
presented to the public.
The professional research scientist at the Forest Products Laboratory
is given every possible aid that may be needed to improve his efficiency
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and productivity. Subprofessional help is available to do the routine
tasks. Machinists and electricians assist him with tools and instrumentation, and will build special equipment if necessary. Highly skilled
woodworkers are ready and equipped to perform every task, in the
preparation of test material, that need be performed on wood. Photographers stand ready to aid with photomicrographs or high-speed photographic techniques. Draftsmen take the burden of drawing graphs and
designs from the research man's shoulders. Experienced computing
machine operators free the research man of the drudgery of tabulating
data, or of laborious computations and statistical analyses.
The range of equipment and services available to the Forest Products
Laboratory staff member is phenomenal. This includes an electron
microscope and the services of an experienced operator and a chemical..
analytical laboratory equipped with the most modern chromatographic
and spectrophotometric tools. Available for the askingare wood-cutting
equipment ranging in size from a sawmill and veneer slicer to the
delicate microtome; testing equipment large enough to break a telephone
pole or small and delicate enough to test a single wood fiber.
The Forest Products Laboratory is located at the west end of the campus
of the University of Wisconsin, and cooperates with the University in
many. ways. Staff members occasionally participate in teaching courses
on the campus. University staff members may be consulted on problems
that are beyond , the range of skills represented on the Laboratory' s staff.
Graduate students may work under the guidance of Laboratory staff
members. For the young man who has not yet completed his graduate
study, the Laboratory has a cooperative arrangement with the University
that permits him to continue his studies and to earn graduate credit for
research work at the Laboratory.
Because of its unique position as the first, the largest, and one of the
world' s outstanding wood research laboratories, the Forest Products
Laboratory provides unusual opportunities for contacts between its staff
members and research authorities throughout the world. Over 3,000
technical visitors come to, the Laboratory every year for consultation
with staff members. In 1959 visitors came from 49 foreign countries.
Except for restricted defense information, Forest Products Laboratory
research men are free to discuss their research work with others at
any time. The Laboratory is the meeting place for many groups of
research people who come here for organized programs dealing with
research problems. Participation by staff members in the activities of
technical and scientific societies is encouraged. Attendance at scientific
meetings is at Laboratory expense. Opportunities for,trtivel are many.
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Dwelling room burn-out test. Exterior view of room prior
to test. The room is equipped with furniture and typical
furnishings, which are then burned to learn about conditions existing in an actual fire.

This picture illustrates the fact that wood retains some
measure of strength and stiffness in a fire long after
metal I-beams, rod and metal roofing have softened.
(Courtesy the Borden Co.)
Z 14 117 373

The services of regional wood utilization specialists at the various experiment stations of the Forest Service are available to help with the
procurement of materials or information, and to assist the staff member
in field activities when necessary.
American wood-using industries lean heavily on the Forest Products
Laboratory for technical and research assistance. Unusual opportunities exist to visit and work closely with industry representatives across
the country. The Laboratory has never been accused of taking the
"ivory tower" approach to research problems. Because of close association with American wood-using industries, the research man usually has
a good appreciation of the practical aspects of his research. He may
also have the satisfaction of seeing the results of his work being put to
use for the benefit of the industry and the public. Many fine friendships
are formed in the industry. In fact, "alumni" of the Laboratory are to
be found working in every region and segment of the wood-using industries. Young research men are encouraged to put in a few years of
"interneship" working at the Laboratory; the services of such men, if
they decide that industry work is preferable to government employment,
are eagerly sought elsewhere. A record of successful research at the
Forest Products Laboratory is one of the finest recommendations that
a man can carry with him when seeking employment in wood-using and
related industries.

Conclusions

In closing, let me compare the intellectual career of the scientist with
the adventuresome life of the pioneer settler of a new continent. All
manner of men will be found among our pioneers. All will have two
traits, and only two, in common--the vision to dream of new discoveries, and the courage to blaze new trails toward the setting sun, to
make those dreams come true. One who is willing to approach a research career with these traits may have the chance to make new
discoveries as significant as those of a Coronado, a Cartier, or an
Alexander Mackenzie.
On the frontiers of science, we will find our Jim Bridgers and our Kit
Carsons, the scouts and guides who wander far ahead of the crowd.
Later will follow Lewis and Clark, or John Charles Fremont, like the
thorough methodical scientists who, through their basic work, open
new continents for the masses to come. Then follow a host of practical,
applied researchers--men like John Butterfield who organized the
Overland Stage to San Francisco, or Jim Hill, the steamship clerk
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from Pig' s Eye, Minn., who built a railroad empire to serve the needs
of the new settlers.
The frontiers of the West have disappeared, as have the opportunities
to earn fame and fortune through physical prowess and adventure. In
the world of science, however, we have not yet discovered the western
ocean which may some day form the boundary of our explorations. No
greater adventure is available to the young man of the twentieth century
than to trace the ever-receding horizons of science into the unknown,
like the limitless lands yet to be explored, which Daniel Webster called
"a fresh, untouched, unbounded, magnificent wilderness." And the
greatest reward that a successful researcher will ever know will be the
feeling that comes to him when he has accomplished a major research
objective set for himself. Then, like Brigham Young at the end of his
pilgrimage, he too can stand with outstretched hands, overlooking his
shining valley, and say, simply, "This is it. "
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