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A Glimpse Into the Future of Research, Based
on the Present Activities of the National
Bureau of Standards®
By Hugh G. Boutell, Chief, Information Section, Bureau of Standards

RACTICALLY every scientific and

technical book starts with a preface,
in which among other things, the author
explains why he is qualified to write on
that particular subject. Perhaps he
convinces his readers that he is justified
in thus setting forth his views, and per-
haps he does not. Doubtless the out-
come of his effort on the pages with the
Roman numerals depends to some ex-
ient on how much the reader himself
knows about the subject.

Now, I feel that in speaking 1o such a
group as this I must follow this time-
honored practice of authors and first
of all try to couvince you that I have
had sufficient contact with research
to “look ahead’ in it. Particularly, be-
cause at the Bureau of Standards I am
not conducting research work myself,
but am tolerated by the research men
as a sort of liaison officer between them
and ihe public.

In 1918 I came to the Bureau from the
Baldwin Locomotive Works in Phila-
delphia, and early in the next year took

charge of our information section. Here
we receive visilors, answer general in-
quiries, prepare certain reports, includ-
ing our monthly Technical News Bulle-
lin, and do numerous other odd jobs.
Each month the scientific and technical
divisions prepare reports describing the
progress of work in their laboratories.
Part of our work is to read these reports
and 1o use the information in ielling the
people of the country what the Bureau
is doing. Since this work was 1aken over,
1100 of these reports have been read,
marked, learned, and inwardly di-
gested, in so far as possible. For some
years [ have watched a gradual but
steady change take place in research
as carried on at the Bureau of Stand-
ards.

More and more the general public
has been coming into the picture. In
1919 1the Bureau wasstill engaged almost
entirely on war work. Our contacts
were largely with the technical branches
of the Army and Navy, and the monthly
reports were taken up with tests of
military equipment.

*Address hefore the Commercial-Technical Group, Speaal Libraries Association, May 18, 1929,
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Since that time the picture presented
by these reports has entirely changed.
Out of these war time investigations
have grown peace time studies of
fundamental concern to the public at
large.

The fundamental work of the Bureau
is, as it always has been, that in con-
nection with standards of measurement,
but attentiion is now centered not on the
testing of thousands of munitions gauges,
but on the revolutionary developments
which are taking place in connection
with the basic standards, themselves.
In the fall of 1927, the Director of the
Bureau, Dr. George K. Burgess, as one
of the American delegaies to the Inter-
national Conference on \Weights and
Measures, placed before the conference
the recommendation tihat the world's
standard of length be fixed in terms of
light waves. Thisis a standaid provided
by nature, the value of which we know
to one five-millionth of an inch. This
recommendation was adopted, and takes
the form of a statement expressing the
relationship between the red light from
cadmium and the international meter.
In other words, we have broken away
from an arbitrary material standard of
length, which may at any time be
damaged or destroyed, and have sub-
stituted for it an easily reproducible
and unvarying natural standard. We
have constructed secondary material
standards in the form of steel scales,
ruled directly from light waves with
such precision that there was no measur-
able error in the finished scale. [For cer-
tain kinds of work plane surfaces are
necessary. Lhree quartz flais were made
by one of the Bureau's experts, each
one of which is so nearly a true plane
that if its diameier of 11 inches were
increased to 900 miles (about the dis-
tance from Washington to Chicago) no
point on the surface would vary from the
general level by more than one inch.

In 1918, the requirements of the
military forces were always running
ahead of our testing facilities. Now, in-
dustry is setling the pace for research.
In the case of steam power, for instance,
higher and higher pressures are being
used. There 1s an urgent demand for
data on the properties of high pressure
steam. A long research program is in
progress in co-operation with the Ameri-
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can Society of Mechanical Engineers
which will give with the highest pre-
cision all the information required by the
designer of boilers and turbines.

A program for redctermining the
values of the fundamental electrical
units has been mapped out by the Inter-
national Committee on Weights and
Measures, and various phases of the
work have been assigned 1o the different
national laboratorics. Eventually, the
international clectrical units will be
placed on a thoroughly sound and
practical basis, co-ordinating them with
the mechanical units, and incorporating
in their definition the experience of the
past 30 years.

The use of very high potentials,
(250,000 volts or over) is growing, and
is making for increased efficiency in the
distribution of electricity and con-
sequently a lower cost per kilowatt-hour
to the ultimate consumer. The Bureau
is installing new equipment to take care
of tests at these high voltages, but before
long an entirely new high voltage
laboratory will be necessary.

No matter what phase of the Bureau’s
work we consider, the increasing im-
portance of research to the general
public is evident. Ewveryithing con-
nected with aeronautics has come inio
being as the result of research. The air
was conquered only after long experi-
ments by a few outstanding research
workers. In all the details of the art
facts are absolutely essential, because
as in no other case, a guess may mean
loss of life. Before the Aeronautics
Branch of the Department of Com-
merce will license an engine for use in a
commercial airplane, a sample engine
must pass a definitely prescribed endur-
ance test at the Bureau of Standards.
This type testing of airplane engines is
of unusual importance at the present
time, because many people are rushing
into the business of building engines,
often without sufficient experience 1o
turn out a safe job. The Bureau is
helping to safeguard ihe public by
separating the fit from the unfit. In
addition, valuable facts are being gather-
ed together on engine design, which will
be of great service in the future,

The wonderful work that has been
done recently in developing radio aids
to air navigation is probably familiar



September, 1929

to many of you. A system employing a
radio beacon with receiving set and
indicating device on the airplane is in
successful operation at two points on
air iail routes. This system makes use
of a directional signal from the beacon
and a visual indicating device on the
instrument hoard of the plane, which
shows the pilot whether he is on or off
the course, and if he is off, the amount
ancd direction of the error.

~ Research has had its effect not only
in these new industries, but in many of
the older ones as well. In the fabrica-
tion of iron and steel, welding is playing
an increasingly important part. The
Bureau is at present installing the
machinery in its new power plant and
every joint in the high-pressure steam
pipes, except the valves, was welded in
place. OQur engineering mechanics sec-
tion has madec many tests of the strength
of welded joints in tanks and structural
members. It may seem rather strange,
but one of the most important contribu-
tions of welding to mankind has Dbeen
in the reduction of noise The deafening
racket of the portable riveter is almost
a thing of the past.

The economical and safe use of build-
ing materials makes necessary a thor-
ough knowledge of Lheir properties, and
this can only bLe gained through rc-
search. The Portland Cement Associa-
tion is co-operating with the Bureau to
find what Portland cement rcally is.
\We are measuring the temperatures and
stresses set up inside a concrete struc-
ture after pouring. The latest work of
this kind is now in progress on the new
Arlington Memorial Bridge across the
Potomac

The fiie resistance of buildings has
heen studied by a special section. No
longer are engineers and architects con-
ient to guess at what temperatures are
developed when a huilding is burned.
To fight fire intelligently we must know
how hot it can be and how long it can
last. These vital facts are determined
by fires in small test structures which
can be furnished 1o simulate an office,
library, storeroom, oil house, or any
other occupancy. Electric thermo-
r:uuples measure the tiemperatures at
every strategic point and stop watches
record the duration. Last summer two
old huildings about to be torn down in
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connection with the Government's build-
ing program were filled with waste
lumber and burned to the ground. What
happgns when a typical non-fire resistive
building (a type still common in all of
our cities) is destroyed was recorded
scientifically. Safes furnished by various
manufacturers were filled with docu-
ments and placed at many points within
the buildings. Their condition after the
fire gave a good idea of the degree of
protection these containers are likely to
afford.

We are studying the problem of waste
products of agriculture; how to convert
them into something of value, and thus
place the farmer in the same position
as many progressive industries. Already
valuable products are being made from
materials previously thrown away or
nierely burned as fuel. The successful
production of wall board from corn
stalks in an experimental plant at
Ames, Towa, is a good example of what
has been accomplished. Xylose, a val-
uable sugar, is being recovered on a
semi-commercial scale from cotton-seed
bran and peanut shells in a plant at
Anniston, Alabama.

One of the most significant develop-
ments of recent years is the great interest
shown by the smaller purchasers in the
methods of buying adopted by the
National Government; buying by speci-
fication. There is a growing disposition
on the part of purchasers to get facts
about goods offered for sale. They are
anxious to adopt the research method,
but obviously the Bureau can not test
everything that is bought and sold.
\We ‘are offering the certification and
labeling plan as at least a partial solution.
Under this plan manufacturers agree to
label their products when they comply
with certain of the Government’s master
specifications. Anyone desiring goods
which meet the requirements of the
Government can purchase from these
manufacturers. If there is any doubt
as to the quality, the purchaser can
have a sample tested at any one of
numerous laboratories, a list of which
will be furnished on request to the
Bureau. To date nearly 4,500 manu-
facturers have asked to be listed. Since
the certification plan has been applied
to 103 specifications, this means that
there are about 42 willing-to-certify
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manufacturers for cach product. So
far the plan has worked well, and is
being taken up by buyers’ organizations,
women's clubs, and industrial purchas-
ing officers.

Now, with this background of past
and present developments, let us look
into the future, and try io discover the
direction in which rescarch will lead.

First of all, what are the reasons for
this change in the relation of the public
to research? Is not the answer to be
found in the fact that ceriain ol the
most characteristic products of today
were developed through research? With-
out it we would have no automobiles,
no aircraft, no radio, no movies, no
mechanical refrigeration, no electric
lamps, and so on through all the long
list of modern necessities.

Is not the whole world passing through
a period very like ihat which began a
little over 300 years ago in science itself?
For more than a thousand years scien-
tific men had been conilent to accept
the explanations of natural phenomena
handed down to them from the classical
writers. Bodies must fall with a speed
proportional to their weight, because
Aristotle said so. The earth must be
the cenier of the universe around which
revolved the seven planets, including the
sun and moon, and the eighth sphere
carrying the fixed stars. At last a few
men appearcd who had the hardihood
to conduct experiments 1o ind whether
these long accepted statementis were
really hased on facts. After Copernicus,
Kepler, Galileo, and Newton the ancient
structure in which philosophers hacl
dwelt in comfort for centuries fell like
a house of cards. Scienlists became
experimenters. They had 1o, or go out of
business, However, this revolution in
science affected but a small portion of
mankind. The majority of people still
believed that the earth was flat, and
did not care very much whether bodies
fell with equal speed or not, provided no
heavy body fell on them. To this day,
a few people still follow those who be-
lieved in philosophy without experiment,
for it takes many, many years to affect
any vital change, but the age of universal
research is coming surely if slowly.

This is noticeable in so many different
ways. Children, today, are no longer
satisfied with the explanation that
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things are “‘just so."” They must know
the reason. If you can not explain the
matter, as is oo often the case, they
want to know where they can loop up
the subject and read about it. Boys
aud girls ten years old are using text-
books and encyclopedias that a short
time ago would have been considered
proper reference works for high school
or college students. You would bhe sur-
prised at the questions asked by young
children who come from some of the so-
called progressive schools to visit the
Burcau’s laboratories. The intercsting
thing is that in many cases they appear
to grasp the significance of some of the
work more quickly than older people.
They have no doubts as to the practical
value of research.

As we look into the fulure and see
this generation taking charge of things,
il secems certain that research will play
a more and more important part in the
general scheme. The world will be
governed to an increasing extent by
information secured through careful
experiments to determine the best way
to accomplish a given result. There
will be less and less room for super-
stition, tradition, and opinions.

A greater effort will be made to
determine early in life the subject in
which cach young person is most in-
terested and to give him the best
possible training in that special field.
Because everyone can do good work if
he only finds out soon enough what it is,
Men and women spending their lives in
an uncongenial occupation in which
they can never rise above mediocrity
will become the exception rather than the
rule. A little research by the educator
and by the student early in life will do
away with many misfits.

Our knowledge of the universe will
increase many fold through the use of
mote powerful tools and with better co-
ordination of all the sciences. Greater
telescopes than any now dreamed of
and other astronomical instruments will
allow us to push further into the un-
known depths of the heavens, and the
development of more satisfactory con-
ceptions of the structurc of matter will
enable us to interpret more accurately
what we see. Already scientists and
engineers are perfecting the design of a
reflecting telescope 200 inches in diam-
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eter, which will enable us to study island
universes four times more distant than
now known. Reports of the discoveries
made with this instrument will be
eagerly read all over the world.

Appreciation of that which is beautiful
and worth while will be increased by the
sending of the best music and literature
into our homes. Research has already
made the talking movie and television
realities. The extension of these prin-
ciples to household reception is bound to
come, and with it, too, the use of this
powerful means for a real educational
purpose.

Research will secure better co-ordina-
tion of our production, transporiation,
and manufacturing activities. Where
things can best be grown, how they can
be iransported most economically, and
why certain raw materials should be
used to manufacture certain products
will be determined on the basis of
scientific facts. \Wasteful competition
between services essentially compliment-
ary, such as rail, highway, and aerial
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transportation will cease. The intelligent
usc of that which we have, whether it
be given us by nature or man-made will
be of one of the outstanding results of
research.

Let us hope that with it all will come a
better utilization of our leisure time.
There must be more reading of good
books. The importance of a thorough
knowledge of history, for instance, can
not be overestimated, for without this
knowledge of the successes and failures
of the past there can be no real progress
in the future.

In conclusion, I can not but believe
that these developments which I see
in the work of onc of the world’s greatest
research lahoratories must be the result
of deep, underlying forces which are
always pressing onward, however much
they may be obscured at times. Event-
ually they must lead us into a world of
truth, discovered through research, and
it will be a betier, more beautiful, and
more sympathetic world than ever be-
fore.

Current Inter-American Highway Research’
By Louise Evans, Librarian, U. S. Bureau of Public Roads

HE conlacts we have with the Latin
American countries resull very
largely from ihe visit to this country in
1924 of South American officials and
other representatives of governments for
the purpose of inspecting our roads. The
Fifth International Conference of the
Pan American States, held at Santiago,
Chili, in April, 1923, passed a resolution
calling for an official Pan American
Highway Congress to be held in one of
the Latin American countries. When
news of this came 1o Washington 1t was
decided 1o invite representatives from
each of the Latin American countries
Lo come to the United States prior to the
conference and acquaint themselves
with highway practices in this country.
The active agency in this visit of in-
spection was the Highway Education
Board, a Board on which there arc
representatives of Federal departments,
including the Bureau of Public Roads,
and of the automotive industries.

Co-operating with the Highway Edu-
cation Board were the Depariments of
Agriculture, Commerce, and Interior,
and the Pan American Union, the Inter-
American High Commission, the Ameri-
can Road Builders’ Association, the
American Association of State Highway
Officials. As a result, 37 delegates from
19 Latin American Republics came to
this country. Inspection began with the
administrative work at the offices of the
Bureau of Public Roads and of the tests
being conducted by the Bureau at the
experimental farm at Arlington, also,
the work of the U. S. Bureau of Stand-
ards. This was followed by a tour of
eight States east of the Mississippi, and
Minnesota—the States of North Caro-
lina, Kentucky, Illinois, Minnesota,
\Visconsin, Michigan, Ohio, Pennsyl-
vania and New Jersey. The delegates
were given an opportunity to become
familiav with our methods of highway
administration, finance, design and con-

*Address before the Commercial-Technical Group, Special Libraries Association, May 14, 1929
















































