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Introduction

A former chairman of the Division of Chemical Literature of the
AMERICAN CHEMICAL SOCIETY, J. W. Perry, in discussing the place
of the literature chemist, /Chem. Eng. News, 28, 4530 (1950), Careers in
Chemistry and Chemical Engineering/, has stated: “The majority of them
are engaged in ensuring that recorded chemical knowledge is used in the
most effective way possible. Others are engaged in such diverse but
related activities as writing and editing reports and papers, preparing
and indexing abstracts, and managing chemical libraries.”

Training enough individuals adequately for these important pro-
fessional assignments is still an unsolved educational problem. I have
taught a course on chemical literature for over three decades and one on
chemical writing for some ten years. However, only a few universities
and colleges have such courses, and almost none have a curriculum
designed specifically for training literature chemists. Part of the
problem, of course, is to arouse interest of students in the possibilities
for such work.

In selecting authors for the papers in this symposium the chairman
intentionally chose the same number of menand women. The work of the
literature chemist seems particularly appropriate for at least part of
the girls currently majoring in chemistry.

The range of the authors’ experience in chemical literature seems
appropriate for the topic discussed. Two of them come from large
chemical industries; one is from a consulting laboratory requiring
extensive library work; one teaches a course on chemical literature in
the department of chemistry in a large university; one is a member of
the staff of one of our best known library schools; and one is the editor
of our indispensable Chemical Abstracts. In one way or another, each one
has dealt with the problem of training literature chemists. From these
diverse viewpoints we may expect worth-while evaluations of the present
situation and suggestions for its improvement.

M. G. Mellon
Purdue University
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The Problem of
Literature Chemists in Industry

IRENE M. STRIEBY

Lilly Research Laboratories, Eli Lilly and Co.

Indianapolis, Ind.

Literature chemists are those who, because of their interests, education,
and experience, have chosen to work with the literature of chemistry
and its cognate fields. Chemical librarians, literature searchers,
translators, reports editors, abstracters, indexers, bibliographers, and
documentalists may be included in this category; all require a back-
ground of chemistry for the expeditious completionof their assignments.
Diversified opportunities exist in the chemical industry but, since 1940,
the problem of finding literature chemists with adequate qualifications
and necessary skills has been acute. The situation had not improved by
1955; the outlook for the next 15 years is still worse, unless a greater
number of students choose this career, which offers unusual opportunities
for creative use of specialized interests.Closely allied with the problem
of an insufficient number of qualified specialists are the questions of
responsibility for training, adequate compensation, organizational status,
performance standards, and the need of unified professional attention
to all phases of the problem.Suggestions for remedying the problem are
offered.

Who are literature chemists and what do they do? For the purpose of this paper
they are designated as those who, by virtue of their interests, education, and
experience have chosen to work with the literature of chemistry and its related
fields. Chemical librarians, literature searchers, translators, reports editors,
abstracters, indexers, bibliographers, and documentalists are among those included
in this category. In fact, the patent attorney, the market research analyst, the
advertising copy writer, and the technical editor, if and when their work is closely
allied with chemistry, might also be included with little broadening of the classifi-
cation. All require some experience with chemistry to benefit from the initial
advantage of familiarity with assignments, as well as to reach maximum proficiency
quickly. All, too, are concerned with communicating information to others.

In addition to these two relationships, there also may be a sort of academic
cross-fertilization in educational background, resulting in the combination of sub-
ject knowledge of the particular field in which these specialists practice and fa-
miliarity with at least one other specialty. The editor must have a background of
journalism, even though he is familiar with chemistry; the market analyst must
know his literature sources, even though his degree is in economics; and the trans-
lator, a specialist in foreign languages, cannot produce technically correct re-
sults without knowledge of the subject in which he is working. In fact, some of
these specialists need to know their way around in at least two other disciplines
in order to achieve professional competence. In contrast to the laboratory chemist
who enjoys a monogamous marriage to his science, one might paraphrase the
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words of a recent author by saying. ‘‘All literature chemists practice cultural
polygamy’’(4).

The ensuing discussion is limited to the positions with job titles outlined in
the first division of the classification. Their contiguous fields of activity often
overlap. In many instances the duties inherent in these titles are combined and
assigned to one person. Because informational materials are usually housed in
the library, it can be assumed that the work will be carried on there. The scope
of this paper is further limited to manufacturing organizations. Industry is in-
terested in securing talent to perform work efficiently and finds it increasingly
necessary to dissipate effort irf locating qualified applicants. To secure 10 new em-
ployees, it is estimated that interviewers must see at least 200 prospects(3)- In
locating a qualified literature chemist. the amount of time expended on interviews
and in correspondence is usually doubled and often tripled.

The work of literature chemists has been adequately described in print; there-
fore a detailed outline can be omitted here. However, the compensations of their
work need emphasis. For example, because these employees are more career-
minded than the average industrial worker, they appreciate the opportunity to part-
icipate in creative work, whether it be the devising of a special classification for
antibiotics or organizing an information center. They like to grow professionally
and to keep abreast of scientific advances. To many comes the inner satisfaction
of contributing to the advancement of science itself. Though results cannot be
measured in dollars and cents, literature chemists possess a great potential for
information coordination in industry. Owing to the impact of communications from
every direction, they are often more nearly aware of what is happening in their
own companies than are the men in the laboratories working on single group
projects. As for the future, if the proposal of a British professor of engineering is
studied seriously, the information function may be added to the six major activ-
ities of industrial organizations, which now are the same as Fayol conceived them
a half century ago, instead of continuing the plan of training functional specialists
in each(§).

The Problem

With stimulating and interesting work assignments why should there be any
problem? There is and it is considered in six aspects: the first three separately
and the last three in combination with actual situations in industry. One aspect
of the problem is re-emphasized later. Five of these broad classes — Recruitment
of chemistry students, Selection for advanced training, Education for literature
work, Placement of qualified persons in congenial positions, and their Support
after employment — represent possible phases of the process through which lit-
erature chemists find their first positions and are thus enabled to continue their
careers. The sixth class — Performance — relates to the particular service they
render in spite of the fact that thereare no univérsally recognized goals. Additional
questions and suggestions are brought up at various points in the discussion; they
seem to defy classification.

Recruitment. Unfortunately, statistics are not available for citing the supply
and demand for literature chemists, nor has any agency started collecting them.
However, the Joint Committee on Library Education of the Council of National
Library Associations received and discussed a proposal for such a survey at its
meeting in New York, N.Y., April 15, 1955. However, basic to the recruitment of
literature chemists is maintenance of a continuing flow of students who choose to
become chemistry majors. Currently the alarming decrease in the number of
young people preparing for professional careers in chemistry is demonstrated at
one of our larger universities where, out of an original enrollment of 4,000 in
freshman chemistry, only 18 earned B.S. degrees in this subject field. In another
school, having 35 chemistry graduates, less than half planned to follow chemistry
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as a profession (2). Coupled with the dwindling supply of students is an approximate
50% reduction in the number of certified science teachers (8). Therefore, it is
only if and when the over-all number of chemists increases that more literature
chemists will be available.

Selection. Because choice of a career is not the result of a single decision,
literature chemists share more responsibility than they realize, not only for re-
cruitment of students but for their selection by schools as candidates for degrees.
Though not more than one in 20 precollege students has chosen his career, it
is impossible to overestimate the interest that can be generated among potential
chemistry majors by inviting selected groups of these students to visit industrial
libraries and other work areas. Summer employment and work-study programs,
offered to carefully chosen college chemistry students, are effective means of de-
monstrating that literature work offers opportunities for creative effort as well as
for material advancement. Insight thus gained may result in enthusiasm which they
may pass on to others — their fellow students and their professors. This is par-
ticularly true if the student applies for admission to a library school, where the
quality of his undergraduate work may not be known first hand.

Education. In the early days of World War I, when chemical literature began
its explosive expansion, the supply of literature chemists became short. Pleas have
been made to both departments of chemistry and schools of library science to pro-
vide special training. The three formal prewar courses in chemical literature off-
ered in departments of chemistry have multiplied considerably, but in a great
many schools the subject is completely neglected. That appeals have not gone en-
tirely unanswered by library schools is evidenced by recent curricular revisions
in several, which now provide courses in the bibliography of science in addition
to the elective plans a few schools offered prior to 1952. Courses in documen-
tation have recently been established in some of them but it is hoped that there
will not be a mushroom growth of these on a countrywide basis — in response
to pressure for the ‘‘4 R’s’’ — namely, the Recall, Retrieval, Resurrection, and
Regurgitation of Information. This word of caution is provoked by a survey of the
academic background of library school faculties, which disclosed that the natural
sciences accounted for less than 10% of their majors while just 5% of the faculty
members had had experience in special libraries(l).

Abstracts of Case Situations

Queries were sent to 28 employers of literature chemists in various types of
chemical companies scattered on a broad geographical basis. Each was asked for a
summary of recent experience in locating a person to fill a vacancy. Only two had
had no need to employ such a person within the past 3 years. Many generously de-
scribed multiple attempts to find replacements and, among the 22 positive responses,
several fell into a typical pattern; these are summarized collectively with particular
emphasis upon what can be done toward solving the problem. It was also possible to
select eight examples, all of whichintroduceatleast one aspect of the various diffi-
culties which may be considered today. These are presented anonymously in a series
of abstracted case situations. Having tapped the ideasof others, the writer received
almost more comments than she could possibly do justice to in a limited amount of
time but, for the purpose of pinpointing several examples, and thereby encouraging
discussion, personal comments have been interpolated following each of the ab-
stracted replies.

I. The technical editor of an organic chemicals firm, in reviewing past difficulties,
stressed the pirating of personnel among AEC contractors. He told of filling a chemist-
editor’s position by compromising for a biologist who had once prepared army parts
manuals, only to have him snatched away by a competitor in less time than the 9 months
it had taken to fill the positionlHe likewise deplored the personnel turnover in the library
and related how the responsibility for it finally devolved upon the reports file super-
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visor, an ex-WAC seeking security. On the optimistic side he felt they were more suc-
cessful in turning a biologist into an abstracter after a year of concentrated army type
training

Comment. Little did this writer suspect, when consideration of the subject began,
that piracy constitutes one facet of this problem. But here it is! Do we need more than
a personal code of ethics to combat what we trust is an atypical situation? Obviously
this case also illustrates that compromises are expedient when there is a dearth of
qualified personnel. Does it also suggest a need for outlining specific academic quali-
fications that may be referred to in filling a vacancy, if and when applicants are more
plentiful? While these need not be rigid, they would serve as guide lines for educators
and students, provided they could receive general acceptance among the administrators
of literature groups. Regardless of the fact that each industrial organization will operate
independently, might it be worth while to exchange job descriptions for use in preparing
staff manuals? Possibly company job analysts would also appreciate seeing them. Al-
though the comment has been heard that standards of accomplishment are incompatible
with the professional aspect of a position, the total lack of yardsticks is a real handicap.
So, while chemistry is the common denominator that brings this group together, there
may be some uncommon ones which would aid materially in solving the problems under
discussion.

II. From the head of literature service of a fine chemicals organization came exact
details and statistics on company experience infilling six positions. For one in particular,
which has been open almost 2 years and still is not filled, a copy of the advertisement
which appeared in three publications accompanied the report. While most of the 48 li-
brarians replying were qualified as ‘‘to scientific background and library administrative
experience” set forth in the notice, many applicants were eliminated because of age
(under 26 and over 42), foreign language deficiency, physical disability, personality prob-
lem, and finally the menbecause it was felt a woman would adjust more easily to the pres-
ent staff. Of the nine whose applications were seriously considered, two were not
interested in the location, one was disappointing at interview, and five eliminated them-
selves by accepting positions elsewhere or by becoming discouraged in waiting for inter-
views due to other negotiations in process. In the meantime two desirable candidates
were recommended by colleagues. Three offers were made to applicants. One rejected
the offer because the salary differential was insufficient in a higher cost of living area
and the other two refused because they would be second in command in the over-all
company library picture.

Comment. In regard to the second reason for rejecting the offers, while librarians
must frequently accept responsibility for administration with little or no additional
recognition, the arrangement might have worked out satisfactorily in this case without low-
ering morale. This organization expended much time intrying to fill openings, particularly
the one for which it has been the most difficult to find the right person. Unfortunately,
all employers seem to ask for approximately the same qualifications as to age and ex-
perience, so the meager supply of literature chemists does not stretch sufficiently for
all. Recognizing this, a decision to revise the qualifications as to age and sex has been
considered -- a realistic way of viewing the problem, although it does not ensure a solu-
tion. The salary offered was above average for the geographical area involved and equal
to or more than the sum many heads of libraries receive. In this case the conclusion
has been reached that the best methods of securing personnel are personal contact,
college recruitment, and association placement services, in the order named. While a
large number of answers to advertisements were received, they have not proved the most
satisfactory method of locating applicants.

III. Late in 1954 the head of information service of a multiplant paper company asked
for help in finding a young woman under 35, with a degree in library science and a mini-
mum of 3 to 5 years’ industrial technical library experience or the equivalent. He pre-
ferred that this person have ability inand inclination toward administration, a background
in general science, and experience in subject heading assignment. An immediate project
was to have been the indexing of almost 8000 company reports, so the necessity for know-
ing indexing techniques was stressed. A few weeks later word came that the opening was
closed and, for the time being, no further applications would be accepted. There were
also these comments: ‘‘Frankly we have been very surprised at the lack of response
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to our advertising, personal contacts, et cetera. Apparently there must be a critical
shortage of qualified technical librarians... In view of this shortage, we are a bit sur-
prised that more people are not entering the field. In our own case, for example,
salary was a secondary consideration.”’

Comment. In contrast with the previous example, a negligible response was re-
ceived to advertisements. As in the case of No. II, the employer also used personal con-
tacts and all recommendations were followed up promptly. Although analyzing its re-
ports would give one a rich background in any organization in a minimum amount of time,
it is possible that responsibility for a huge backlog of indexing, leaving too little time
for administrative and/or reference work, lessened enthusiasm for the position. It is
encouraging to know there are openings for general science students. In fact, broad
training in the sciences was mentioned in at least five replies rather than emphasis
upon chemistry alone, or ‘‘overspecialization,’”’ as one person expressed it. This is
another case in which a high salary failed to attract a suitable applicant. It is somewhat
the reverse of another instance, arriving too late to be included in the analysis, wherein
the applicant was qualified but would not accept the salary offered. The offer could not
be made commensurate with qualifications because the salary schedule of the entire
literature group would have been thrown out of line. Is this not significant?

IV. The head of a food company library described his experience with three library
school graduates in the same position, reporting that they failed to remain because they
lacked a fundamental interest in the subject as well as an appreciation of the services
offered by an industrial technical library. ‘‘We are of the opinion success in a technical
library program requires qualifications comparable to thatofany other research worker:
high intelligence, adequate scientific background, and a keen interest in research. We
have finally put over this point with the Personnel Department, whose members are now
willing to do the same screening for placement on the library staff as for any other re-
search personnel appointment. We will no longer compromiseand accept a person of less
ability or background. To do so requires too much time spent in training,’”’ were his
words used in describing the situation.

Comment. This position has now been filled, through interdepartmental transfer,
by a chemist who had developed a keen interest in literature work and was also pleased
with the opportunity for ‘‘promotion from within.’’ The solution indicates that the person
might not have accepted the transfer had not the salary and status been comparable with
laboratory work. It is to be hoped that each will increase proportionately with the in-
cumbent’s experience and capabilities, since high morale is just as important to the
literature chemist as it is to other human beings. It is also understood that this transfer
did notinvolve a ‘‘misfit” in another department — a complaint one often heard when libra-
rians first became vocal over the lack of qualified personnel(7). As for the inability of three
unsuccessful individuals to understand the function of company library service, could it be
possible that each did not possess the innate capacity to grasp its significance? If true, then
an excellent case is made for more careful selection of library school candidates. A
similar complaint involving two chemists is reported in the next abstract.

V. On two occasions during the past3 years a replacement was needed for the library
staff of the research and development division of a company concerned with coal and its
by-products. Each time college graduates with chemistry majors were employed, one with
no library experience and the other with experience limited to clerical duties in a col-
lege library. Neither one could adapt himself to the services offered to chemists and
chemical engineers. nor did either indicate an interest in further academic preparatior,
although the company encouraged it. Since the work load did not allow time for in-service
training, even had the employees possessed the capacity for it, their resignations were
accepted. The employer in this caseis sure the position will be filled successfully only by
one who is, first of all a librarian, but who also possesses a broad science background
with some knowledge of chemistry. For this combination he is willing to pay adequately.

Comment. The foregoing illustration hints of the situation created among a small staff
when an inadequately trained person is employed; there are simply not minutes enough in
the day for the administrative head to develop and teach the techniques of documentation,
the content of reference tools, and the philosophy of literature service. Library science is
not learned in six easy lessons! Then, too, there are college graduates who have majored
in chemistry yet have not had the slightest experience in using bibliographical tools, not
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even Chemical Abstracts. Though they have written term papers and can handle chemical
symbols with ease, these skills are not nearly enough. The contrasting experiences noted
in No. IVand No. V are the same ones that caused the old controversy of subject knowledge
versus librarianship. Actually, adequate working knowledge of the two subjects is needed
when both are to be used. As onelibrarian recently remarked of this necessity, ‘‘It is the
safest means of playing both ends against the middle’’(10).

VI. An oil and fat products company was fortunate in finding two successful and well-
adjusted literature chemists. One offered an M., A. in biochemistry, a reading knowledge
of German and French, plus a course in chemical literature. The other, a chemistry
major with a bachelor’s degree, read German, liked detail work, and had considerable
experience in literature work. Of several others employed during the last decade, two
left in less than a year because they had been overpersuaded to try this specialized
work which they did not like. Three others lacked adequate education; hence they now
require an undue amount of on-the-job training, supervision, and assistance. This em-
ployer has reached the conclusion that, to be immediately successful, the employee must
have had training in literature work, know two or more foreign languages, and possess
at least a master’s in chemistry. To offer only a bachelor’s degree, a candidate should
have a knowledge of languages, a natural aptitude for using the literature, and a willing-
ness to pursue further study. In every case he must actually enjoy working with the lit-
erature of chemistry.

Comment. Because literature service is required in two plants some distance apart,
this administrator had little time for on-the-job training of new employees. He has,
however, formulated ideas of what he is looking for and translated his ideas into spe-
cific educational qualifications. These he has learned are minimum essentials. As there
is little uniformity of concept in relation to education of literature chemists, these ideas
constitute a real contribution. A chemist himself, in no way did he decry the importance
of laboratory work, but he did emphasize the fact that literature work requires a diff-
erent type of person -- one who approaches it with the conviction of its importance as a
distinct occupation. He has also been willing to admit his unsuccessful attempt in ‘‘selling”
a career to those who offered skepticism and resistance. On the other hand, there have
been instances where a person wholly unfamiliar with literature work may like it, once
he realizes he is a creative member of the research function. In fact, the situation next
described shows results wherein the ‘‘selling’’ technique paid dividends.

VII. Petroleum technology is the field of a large company which employs more
than 30 literature chemists in the library, patent department, and technical files. The
employees are satisfied and turnover is no greater than that normally expected of young
women. Inasmuch as a description of the three groups and the general requirements
for positions in each were submitted, permission has been obtained to include these
(Table I). This organization prefers to employ chemistry majors immediately after
graduation, as it has been demonstrated to them that skills acquired elsewhere are
seldom of much value in their specialized types of work. The annual program of recruit-
ing trips, to be made by enthusiastic persons familiar with the work to be done, has been
set up as an addition to the regular company recruiting plan. They have found that it is
often necessary ‘‘to sell” the jobs to students who have had a great deal of fun in the
laboratories during college days but have made little use of the literature. In fact, it
has been their experience that too few students know about literature work because
faculty counselors, remembering how difficult it was toplace women chemists in depres-
sion days, still feel that women have no choice but to study nutrition or prepare to teach.

Comment. While many are seeking experienced personnel, it is interesting to find
an organization’s active avoidance of it. This circumstanceis, on the whole, encouraging,
as it indicates there are opportunities for the college graduate with no experience. Em-
phasis on the new college recruitment plan indicates that management is thoroughly sold
on the program. To the potential literature chemist it means he is still in a seller’s
market. To other administrators, who must compete for these same graduates, it in-
dicates that plans to present their positions to candidates should be made early and effect-
ively. An examination of over 50 company recruiting booklets revealed but one illustration
of an information center; its purpose was to show the chemist doing library research
rather than to depict the literature chemist inhis habitat. As for the professors of chem-
istry, some actually may not be aware of the opportunities in literature service. Others
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may be biased toward preparing teachers and laboratory workers. On the other hand
there are some professors of chemical literature who have expressed a wish to do any-
thing short of shanghai-ing in order to get students into their classes. Even if success-
ful, they know that all too few students have serious intentions of making a career of lit-
erature work.

VIII. The manager of information services of a research laboratory outlined nine
positions available to technical writers, librarians, and literature searchers. With three
positions currently vacant, eleven persons have been employed over a period of 4 years
to fill these positions. Three of the eleven persons were promoted from within. All of
the usual factors of service in the armed forces, marriage, and personality conflicts
account for some of the turnover, as well as the more unusual one of promotion to a
higher type position within the organization. He reported that one did a passable job,
first in writing, and then in literature searching but, because he could not move up the
ladder fast enough, he accepted a responsible position elsewhere. Another chemist
attempted and failed as head of the library and technical filing service; his lack of doc-
umentation background could not be compensated for quickly enough by on-the-job
training. A third chemist is, at present, attempting literature and patent abstracting and
chemical coding; he is havingdifficulty with adequate coverage of abstracts. This company
often spends $300 to $1000 to fill vacancies which usually are open for several months.

Comment. Although the majority of openings are attractive to those who fill them
in the matter of salaries, working conditions, professional type of work, and opportu-
nities for advancement, this particular company manager is convinced that a real short-
age exists. He has, as have several others, contributed at least the equivalent of a
year’s graduate education to several of the literature chemists who have been fitted
into their positions. Furthermore, when one realizes there are nine positions available
to literature chemists in just one organization, surely one would need to spend only a
short time in ‘‘guesstimating’’ two figures-- first the approximate total of literature
chemists now employed and second, the potential employment figure in 1975, just 20
years away. The fact that universities anticipate a sharp increase in enrollment presages
a greater supply of personnel within 15 years. But this is not as encouraging as it first
sounds, unless a more significant number of chemistry majors choose a career in lit-
erature work in proportion to the increasing number of positions developing daily.

Unabstracted Reports

Some of the comments made in the remaining replies may strike a respon-
sive chord. One was that occasionally a chemist might feel the path from the lab-
oratory to the library a downward one in relation to employment. This feeling is
less likely to exist in organizations where literature chemists have salary, per-
quisites, and status comparable to other professional employees. While arrange-
ments might be made for a valuable member of the literature group to spend a
stipulated amount of time in the laboratory, there is an excellent reason, from a
supervisory standpoint, why such a plan might not be practicable. But, as a re-
spondent commented, ‘‘Management expects the employee to be flexible; there may
be instances where it is to the former’s advantage to put the shoe on the other
foot.”” Other observations from at least five of those replying indicated their ex-
periences with specialists who, though highly competent subjectwise, lacked one
or more qualifications which stood in the way of group efficiency or personal suc-
cess such as ability to follow directions, enthusiastic approach to the clientele,
facility in both written and oral expression, and, in spite of an analytic mind, a
‘‘nimbleness of wit’’ necessary to both the indexer and reference worker.

Though there was some similarity in the difficulties mentioned, there was little
in the specific remedies suggested. For example, the director of information in an
agricultural chemicals company raised the question of creating an M. S. degree
in literature chemistry to be offered by a few major universities. Intriguing though
this idea is, and it is certainly worth serious thought, it might fall -short of achieve-
ment until schools of chemistry are established as separate components of uni-
versities. Another made the suggestion of developing a booklet on ‘‘Careers in
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TABLE I. OPPORTUNITIES FOR WOMEN CHEMISTS

The first step in undertaking research is to locate and review informatior already
available in the particular field. At Shell Development Co. this important step, which
is in itself a research investigation, is entrusted to three specialized groups of profes-
sional women chemists. As for other scientific research, the primary requirements are
a professional degree in chemistry and a professional feeling toward chemistry as a
career. Since similar qualifications are required, Shell Development Co. makes no
distinction as far as privileges or starting salary is concerned between individuals en-
gaged in literature searching and other professional researchers.

The three specialized groups which handle and review recorded information in-
clude:

1. Technical Files, which handles research information confidential to the Shell group
of companies.

2. Patent Library, which maintains a collection of patents, journals, and other patent
publications.

3. Technical Library, whose collection includes all other forms of published scientific
information.

A position in any one of the three groups requires, in addition to technical skill,
the personal qualifications usually associated with the successful research worker in
a large laboratory. These qualifications may be described as intellectual curiosity, in-
genuity, capacity for independent thinking, and ability to work as a member of a team,
as well as those virtues sohandy inall of modern society, patience, and a sense of humor.

1. Technical Files

The work of chemical abstracter in Technical Files is best understood in terms of
the activities of the department. The function of Technical Files is to receive, route,
file, classify, abstract, index, and search all technical correspondence and reports re-
ceived and prepared in the course of research activities of the Shell group of companies.
Using their indexes, material in their files is searched to provide data for executives,
chemists, engineers, and patent lawyers.

A bachelor’s or master’s degree in chemistry or chemical engineering is prere-
quisite and any background in petroleum technology is most useful for a position in the
Technical Files group. In addition to these qualifications, it is important to have an an-
alytical type of mind, a liking for organization, and a logical, consistent, and accurate
approach to an investigation. A knowledge of foreign languages is not required.

2. Patent Library
The Patent Division of Shell Development Co. carries out all patent activities for

the Shell group in the United States and Canada. This requires, in addition to a staff of
21 patent attorneys, an extensive patent library and a group of chemists who specialize

Chemical Literature.”” This appears to be grist for a cooperative project within
the realm of practicability., It would be an excellent vehicle for classifying var-
ious duties of literature chemists, listing their qualifications both personal and ed-
ucational, and outlining available plans in universities and colleges for the education
of students for the types of specialization considered. It might also be the means of
clarifying the terminology of titles used in literature work. Although the *‘title
holders’’ appear to co-exist peacefully, the present situation, largely a matter
of either semantics or status, is more likely to confuse than to attract.

Other suggestions were included which seem worthy of consideration. Al-
though the chief of a 20-man literature group has expressed opposition to the 1dea,
the head of another group remarked that he would welcome the opportunity of ex-
perimenting with an internship plan which has been developed by one library school
for two of its students holding master’s degrees in chemistry(3). This same school
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IN NONLABORATORY RESEARCH POSITIONS

in abstracting, classifying, and searching of patents. The patent attorney outlines to
the chemist the field to be searched. The patent searcher must be responsible and in-
dependent, because future actions depend on her accurate report of the patent situation
at the time of the search. A good reading knowledge of French and German is required.

3. Technical Library

The Technical Library provides basic reference facilities for the company’s re-
search efforts. In addition to requirements already mentioned, a reading knowledge of
French and German is essential for all library positions; other languages, particularly
Russian, also are advantageous.

There are two types of professional positions in the Technical Library. The first of
these positions might be considered as library work and includes cataloguing and index-
ing scientific literature and maintaining the reference and loan facilities of the library.
In addition to chemistry and languages, training in library science particularly directed
to the scientific field is highly desirable for this type of technical library work.

The second type of professional position in the Technical Library is as a member of
a specialized search group. This group, in cooperation with the Patent Department or
with the various research and development departments of the company, handles all
but the shortest searches in published scientific work. A master’s degree in chemistry
is desirable for this position. Furthermore, at least one person in the group must be
able to read Russian and everyone in the group must have a reading knowledge of French
and an excellent reading knowledge of German. Training in library science is not needed;
however, it permits more flexibility in library staff assignments.

Job Training and the Future

Professional women chemists who meet the qualifications discussed above receive
training in specialized techniques required for their particular positions. Furthermore,
as an individual gains experience and becomes more competent, increased professional
responsibilities and administrative duties are assigned.

In these specialized fields of literature research, there are opportunities for pro-
fessional growth and developmentand advancement. Promotion is from within the company,
and opportunities for transfer to similar groups in other branches of the Shell organ-
ization occasionally arise. Transfers to laboratory research positions are seldom made,
however, as the transfer of a well-trained specialist cannot be accomplished without a
definite loss in efficiency.

Salary progression is based on a regular salary merit review. This review is de-
signed to maintain salary levels consistent with the individual’s value to the research
organization.

The positions described are in a comparatively new field, and one which has been
developed largely by women, As such, it offers considerable scope for personal and
professional advancement.

is experimenting with transfer of credit for specialty courses given by another
school at the graduate level. An experienced literature analyst wondered if some
members of the Division of Chemical Literature would be available for part-time
teaching in either chemistry departments or library schools. Another correspon-
dent asked if literature chemists had been included in the Scientific Manpower Sur-
vey, while still another suggested exhibits at science fairs and at national meetings
of science teachers. Another idea hadto do with the Annual Science Talent Search --
namely, that each division member should be a committee of one to suggest to the
local high school chemistry teacher that encouragement be given to some student
to develop a problem in chemical literature. Even if only one such entry made the
finals it would go a long way in establishing this specialty in the minds of both stu-
dents and professors.

Support. Although three facets of this problem -- Placement, Support, and Per-
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formance — were integrated with the case situations reported, the importance of the
question of support in relation to salary, status, and satisfaction on the job should
be re-emphasized. A start in the right direction is currently reported by the head
of the technical information bureau of an English firm, who analyzed 149 replies to a
questionnaire in order to show the attractive features of information work as a
career. He gave results in nine tables: qualifications of science graduates; average
and median salaries by age groups, by different types of employment, and for var-
ious types of qualifications; classification of graduates as scientists and as li-
brarians; status relative to colleagues in other types of work; use made of scien-
tific training; reason for:choice of career; and the extent to which literature spe-
cialists are regarded as ‘‘scientists in their own right.”’ Although the reliability
of the sampling is not known, the author feels that his tables and interpretations
indicate definite trends(2). Actually there has been no comprehensive survey of any
sort made in this country which reveals facts and comparative data in these cat-
egories, just as there has been none for the supply of and demand for literature
chemists.

Conclusion

In ending this review of a many - sided problem, emphasis is given to the fact
that no immediate solution is at hand. Suggestions for improvement are scattered
throughout the paper, with the hope that they may gain unified professional con-
sideration. Many questions have been raised and, while no one is staying for the
answers, answers there must be if the situation is to improve ‘‘all across the
board,”” or even in part. The replies contaih some contradictions, but if one state-
ment were to be selected for reiteration - - one which is in no way contradictory -- it
would be that industry is seeking more and better qualified literature chemists.
It hopes there will be a response toneeds, just as it has been rallying to the support
of schools. Although nothing decisive is expected today, discussion can be cat-
alytic, in that those with a problem are meeting with those who can aid in solving
it. It is necessary to reach an understanding, so that the very least to expect is
that every matriculated science student be given the opportunity to learn about
information work to the degree he hears about other fields of chemistry and its
specialties. In spite of minor difficulties, thereare promising futures for those who
are willing to prepare themselves adequately, do some overtime thinking, and orient
themselves to the requirements of the job.
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Literature Searchers as Needed
By the Chemical Consultant

CORNELIA T. SNELL
Foster D. Snell, Inc., New York, N. Y.

If a laboratory chemist is versed in the use of a technical
library, he is more valuable to his employer than without
such knowledge. His value increases in proportion to his
know-how of where to look for information, and how to look
for it. He should be familiar with the use of standard texts,
technical encyclopedias, and above all, Chemical Abstracts.
Many inquiries received by a consultant may involve only
writing a letter for information, looking up material in re-
port or “information’ files, or asking someone inthe organi-
zation who might know the answer offhand. A number of
examples illustrate the kinds of questions that have actually
been received, and how the inquiries were followed up.

I.iterature searches as conducted by the chemical consultant are highly varied in
nature. They may include a survey of the available methods of synthesis of esters
of fatty acids, covering patents and publications, both domestic and foreign. Or they
may require the answer to a simple question such as ‘‘What is the chemical nature
of the product sold under the trade name of Hystrene?”’ Among the personnel of the
chemical consultant at least one person should be qualified to make extensive
searches, including the more complex types involving the Index Medicus, the Indus-
trial Arts Index, foreign sources, and foreign patent gazettes.

In a consulting organization such as Foster D. Snell, Inc., it is highly desirable
for many chemists and chemical engineers to have some experience in searching
the literature. These should have at least a bachelor’s degree. There are several
reasons for encouraging such searches by the lower echelons, so to speak. The
laboratory researcher making a literature search may appreciate the importance of
something which the more highly trainedliterature searcher would overlook. He may
integrate the data obtained in the search as he goes along. And, most important, he
may have frequent need for further searches concentrated on some subtopic of his
major problem. One of the chemists in our synthetic organic group is in the library
almost daily, often for only a few minutes, occasionally for an hour or two. He could
hardly assign his searches to someone ¢lse.

A relatively large consulting organization is broken up into operating groups,
like an industrial research laboratory. It differs in that it serves many clients in
many firms and that the sole product is the result of chemical and chemical engi-
neering work. It follows that the time of officers and group leaders is pretty much
occupied with executive work, with outlining projects for the laboratory, checking
up on progress, writing reports, and conferring withclients and prospective clients.
When one of these people wants a search made, he has two alternative routes. He
may call on the library staff to make it, but he more commonly calls on one of his
own technical assistants. The more his assistants areable to do by themselves, the
better chance they have to increase their knowledge, and to advance in the organi-
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zation in terms of responsibility and salary. A group leader rarely does his own
searches, except very brief ones. A laboratory project being started will usually
carry a fixed maximum appropriation--$500, $5000, perhaps more. This includes
time spent in the library. The group leader responsible for the project naturally
wants to produce results with maximum efficiency in terms of costs. The lower the
time charges of the person assigned to the study of published information relating
to the problem, the more there will be left to cover the experimental work and the
report writing. But if he selects a person who proves to be poorly qualified, the time
may be wasted and the appropriation depleted unnecessarily. It is therefore impor-
tant that the person sent to the library know how to get the needed information
promptly and efficiently.

In consulting work, the chemist needs to be able to go from one type of problem
to another, and to get some background on each before the experimental work is
planned.

Often general reference books may supply needed information on a subject. A
start can be made by running through the card catalog in the company library for
titles of books that deal with the subject. Perhaps out of several, only one book will
contain pertinent information. For example, one client asked about the method of
manufacturing a particular vitamin. Several books on vitamins were on the shelves,
but one gave more information than the others on methods of synthesis, with refer-
ences to original articles and patents on manufacturing methods. The Kirk-Othmer
‘‘Encyclopedia of Chemical Technology’’ also gave a useful bibliography.

In Chemical Abstracts, abstracts on the vitamin itself are indexed under the
letter used to designate that vitamin, but derivativesare indexed under the chemical
name of the vitamin. For example, vitamin B; is listed as such under ‘‘vitamin,”’
but the ethyl derivative is listed under ‘‘aneurine, ethyl.”’ More about indexing and
the difficulties involved appears in Crane’s paper. A beautiful job of cross indexing
is found in Chemical Abstracts. The searcher should follow up all of these cross
references, and on some subjects should add a few of his own topics, particularly
where a broad field is being covered. For example, in extensive literature search
on the agglomeration of fine particles the following subjects were covered in Chem-
ical Abstracts:

Agglomeration Pigments
Aggregation Powders

Binder Size enlargement
Carbon black Smoke

Dust Spheronizing
Electronic precipitation Supersonics
Extrusion Tableting
Granulation Tumbling
Particles Ultrasonic¢s

Pellets and pelletizing

Because it seems easier to illustrate a pointby citing specific examples, I will
draw on our experience to show the types of questions or problems a searcher in a
consulting organization may encounter. The consulting chemist needs to know not
only how to make literature searches, but also how to find the answer to practical
industrial questions.

Types of Inquiries

Most of the inquiries come from Europe, and result from the ‘‘Listening Post”
service which is supplied to clients there.

One European client manufactures insecticides and related materials, He might
therefore ask: Who makes mosquito repellents in the U. S.? What do they sell for?
Is there some outstanding product? Does the U. S. manufacturer of such and such a
product have patent protection in my country, and if so can we get a license? If not
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patented, can we get a know-how license from the U. S. manufacturer, with proces-
sing directions, etc.? Although Thomas’ Register lists manufacturers of chemicals
and chemical products, it is not likely to be very helpful for an inquiry like this.
(Incidentally, the consultant early learns to use Thomas’ Register.) A good approach
is to look up mosquito. repellents in Chemical Abstracts, find out who holds patents,
and write to the companies owning patents that appear to correspond to successful
commercial products. Inthis way the literature often provides an answer to practical
problems.

Foreign clients sometimes use a different term from ours, or give a wrong
firm name when making an inquiry. One client asked who was making naphtha sul-
fonate in the United States. That term is not used here, but rather ‘‘petroleum sul-
fonate.’’ So identified, it was thentraced by trade names, as the grades are by-prod-
ucts of petroleum refining not offered under their chemical designation.

Another client asked about methods for making solublized starch with per com-
pounds. U, S, terminology is different. By solubilized starch we mean starch in
which the molecule has been broken down by hydrolysis, by treatment with mineral
acids or enzymes. Searching Chemical Abstracts for information on ‘‘solubilized”’
starch would therefore be following a wrong lead. What the client really wanted to
know about, was what we term ‘‘oxidized’’ starch, starch whose properties have
been changed by treatment with oxidizing agents. This general term would therefore
be the one to follow up, with a search for subheadings on use of per compounds for
the purpose.

Suppose a client is interested inlearning moreabout a product for which he has
only a trade name, probably also with a description of what the product is claimed
to do. The searcher would first look in lists of trade names, in Thomas’ Register,
the Chemical Week Buyers’ Guide, etc. Strange as it may seem, an article may be
mentioned by trade name in Chemical Abstracts, but not found in other sources. One
might not think of looking there, because Chemical Abstracts is thought of as so
highly technical. If a product is described only by trade name in a trade journal or
a medical journal, and the name of the manufacturer is needed, the journal can
usually supply the firm’s name and address. Theaddress for the journal can usually
be found in the list of periodicals abstracted in Chemical Abstracts. Sometimes a
manufacturer’s name can be obtained from a member of our staff versed in that
particular field. For example, a British client asked for a sample of rigid plastic
piping made by the Agile Company. When I couldn’t find such a company in lists of
manufacturers, I asked a member of our engineering department if he had ever
heard of it. He said there was a company by a similar name, the American Agile
Corp. This proved to be the one sought.

Some clients are very much up to the minute--especially the British--and have
asked for a sample of a product being test-marketed. A firm doesn’t usually like to
give out samples still in the test-market stage, so you need to find out where the
test marketing is being done. (This example is mentioned, not because it illustrates
a method of getting information from the literature, but because it shows how useful
membership in the ACS may be.) I found out through a friend the name of the city
being used for the test market--the only place where the new product was on sale in
the stores--and looked up the ACS members living in that city, by use of the current
ACS directory. Knowing no one there--this happened to be in St. Charles, La.--I
picked out a name at random, wrote a letter requesting that a package of the product
be sent to me, and promptly received a very nice answer, as well as the desired
samples. I have used this method more than once; it has always worked.

These illustrations show some of the types of inquiries a consulting chemist may
have to answer. They suggest that the consultant needs to be informed not only on
how to make general literature searches, butalsoon sources and methods of secur-
ing practical information.

Received September 16, 1955.
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The Training of Chemists
For Abstracting and Indexing

E. J. CRANE
The Ohio State University, Columbus, Ohio

Abstracting and indexing are important factors in record
keeping for science. Both require a comprehensive knowl-
edge of the science and special knowledge of the specific
field in which work is done. Chemists preparing for ab-
stracting and indexing should learn languages, including
English. The American chemist should cultivate rapid
reading with adequate comprehension, and skill in clear,
concise expression in good English of the significant infor-
mation learned by reading. A knowledge of chemical nomen-
clature is essential. Practice is important as a means of
gaining judgment as to what should go into abstracts and
what should go into an index. Accuracy and thoroughness
are necessary. The growing possibility of mechanized help
and its limitations should be recognized.

For effective general growth in science, learning by experiment and by experience
must be followed by adequate primary reporting and then by suitable secondary
documentation to ensure ready availability for use of the new information obtained.
Of the secondary operations, abstracting and indexing are the most important. Just
about every branch of science (often smaller units of scientific activity also) needs
to keep a practicably usable record of all that is being learned in its field. To
accomplish this purpose abstracting and indexing servicesare increasing in number
and extent, and more and more scientists are learning to abstract and to index.

“In chemistry a good many learn to abstract, only a limited number to index.
Both activities require a good comprehensive knowledge of chemistry and consider-
able special knowledge of the specific field or fields in which work is done. In this
discussion of the training of chemists for abstractingand indexing,adequate chemical
education is assumed. From the nature of their work abstractors and indexers have
an excellent opportunity to grow rapidly in chemical knowledge as their work pro-
gresses.

Both abstracting and indexing are arts as well as sciences. Too often the as-
sumption is made that a sufficient knowledge of the subject matter involved is
enough for the preparation of a goodabstractor a good index. Considerable training
and much experience are necessary, if both operations are to be well done. This is
particularly true as to indexing. Much scientific information recorded in journals
and books has been lost for effective use because of poor indexing. A storehouse is
a hiding place when an adequate key to all portions thereof is not provided.
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Chemists preparing for abstracting and indexing, particularly for the former,
should learn both to read well and to write well.

Abstracting

The cultivation of rapid reading with retentive comprehension makes for produc-
tiveness in abstracting.

The cultivation of a clear, concise writing style is essential for good abstract-
ing. This paper cannot provide lessons in the use of the English language, but it can,
and does, emphasize the value of learning to use the proper words properly put to-
gether. Good abstracts are so wordedas exactly to convey information to others and
with maximum possible facility. Such abstracts call for good technical writing. For
chemistry such writing requires a sufficient knowledge of chemical nomenclature in
addition to mastery of grammar and an easy style. In the work of Chemical Abstracts
we strive to cut down dangling participles, toavoid split infinitives, and otherwise to
observe the rules of careful usage. Even in brief abstracts pride of pen is proper.
Above all we avoid a telegraphic style, one which is like notes jotted down, because
brevity is not worth sacrifice in clearness. Abstracts can hardly be literary gems,
but they can consist of good writing adapted to the special purposes of abstracts.
Emphasis is placed here on the use of good English in abstracting work, as this is a
primary requirement, and many of us seem to need to grow in this respect. Words,
phrases, and sentences are the building blocks of abstracts and of indexes.

Abstracting is good practice in writing.

Because science is international, and original papers, patent specifications, and
the like appear inmany languages (probably as many as 40), the effective abstracting
team must be made up of abstractors who can read the languages encountered. An
individual entering an abstracting career is well advised to learn to read at least
two or three additional languages with clear understanding. Chemical Abstracts does
not think of its abstractors as being translators. For the most part they read the
publications being covered and then write the abstracts in their own words. Trans-
lating and then abstracting are slow business.

American and British chemists are fortunate in that a little more than half of
published chemical papers now appear in the English language. Americans are
somewhat unfortunate in that, as a national group, we are poor linguists. All Euro-
pean nationals have close neighbors who speak differentlanguages and this circum-
stance has led to the learning of several languages by many. Our life apart has led
to a degree of provincialism in language learning. This is a handicap in abstracting.

German is againthe second language in chemistry. In the early days of Chemical
Abstracts over 40% of chemical publication was in the German language. About one
fourth of published chemical papers were in German as late as the early 1930’s.
World War II cut down German chemical publication toa very low point, but consider-
able recovery is now in evidence. Publication in the German language (in Switzerland
and in Austria as well as in Germany) seems now to be in the range of 10% of the total.

Experience in the work of Chemical Abstracts would lead us to list other langua-
ges with considerable use in chemical publication in the order French, Italian,
Russian, Japanese, Spanish, Dutch, Swedish, Polish, Portuguese, and Czech. Several
important Swedish journals and a good many Japanese journals are now published in
English. The above order is based on counts of journals of chemical interest appear-
ing in the languages listed. It is fully recognized that this is only an approximate
indication, not an exact measure. Publication practices vary in different countries.
Some countries publish more journals than others without publishing more papers.
Each of a few journals, such as the Journal of the American Chemical Society, the
Journal of the Chemical Society, and Helvetica Chimica Acta, publishes more papers
in a year than do all of the journals appearing in some of the less widely used
languages of science. In 1954, for example, the Journal of the American Chemical
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Society published 2472 original papers or briefer communications. When a language
is used in several countries, as is Spanish, the significance of journal counts must
be discounted.

In learning and practicing abstracting it is wise for the abstractor to provide
himself with the best available technical dictionaries and glossaries, whether or
not these are in his own language alone or are bilingual or multilingual. UNESCO
is now undertaking to help inthe improvementof scientific terminology and lexicog-
raphy with the hope that international, multilingual glossaries or dictionaries will
become increasingly available and increasingly useful. A bibliography of interlingual
scientific and technical dictionaries, published by UNESCO in 1954 (price $1.75),
gives particulars of 1629 such works classifiedand cross referred under 237 subject
headings. A bibliography of technical glossaries containingdefinitions in single lan-
guages is being prepared by Technical Committee 37 (Terminology:Standardization)
of the International Organization for Standardization.

After English, the range of differences in the quantities of chemical publication
in the first half dozen languages listed is small. Chemical publication in Japan is
growing rapidly. Important new chemical information is appearing in other languages,
but a complete list is beyond the scope of this paper.

In the Chemical Abstracts work we undertake to teach abstracting by providing
detailed, printed instructions and by writing to abstractors concerning editorial
alterations or additions which have been necessary while the abstractors have been
learning.

CA’s ‘‘Directions for Abstractors and Section Editors’ is a 46-page booklet
containing information on assignments, procedures, style, forms, abbreviations,
nomenclature, notation, and numerous miscellaneous details, as well as a full dis-
cussion of the nature of the abstract desired. This booklet is indexed by subjects.
Chemical Abstracts has a special 14-page set of ‘‘Instructions for Abstracting
Patents,’’ and, for the sake of emphasis, the more important directions for abstract-
ing are frequently distributed asa separate group in so-called ‘* ‘Abstracted’ Direc-
tions.”’

Great emphasis is placed on making abstracts complete from the indexing
point of view. This calls for abstracts to include every measurement, observation,
method, apparatus, suggestion, and theory that is presented as new and of value in
itself and to report all new compounds andall elements, compounds, and other sub-
stances for which new data are given.

It is considered (1) that abstracts should be informational rather than descrip-
tive, (2) that as much brevity as is consistent with adequate clear reporting is a
virtue, (3) that abstracts should not be critical, (4) that their length should be influ-
enced somewhat by the accessibility of the source, a readily available paper being
abstracted more briefly than one difficult to obtain or to read, (5) that new data
should be given with adequate precision, (6) thatan author’s purpose should be made
clear and his conclusions reported, (7) that new terms should be defined, and (8) that
abstracts should be helpfully correlated by the inclusion of CA references to defin-
itely related earlier abstracts.

The exarfiination of published abstracts is usually helpful to a beginning abstrac-
tor.

A full, detailed description of what is regarded as a good abstract would take
more space than is available in this paper, but this information is in the ‘‘CA Direc-
tions,” and copies of this booklet are available for distribution at cost price (25
cents). That this booklet is widely used outside the work of Chemical Abstracts’ is
evidenced by the fact that since the last revision (in 1952) 3600 copies have been
sold.

Indexing

Indexing is much more difficult to learnthanabstracting. Abstractors can often
become proficient in their work within a few weeks or at most a few months. Chem-
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ical Abstracts considers that it takes at least two years to train one of its subject
or formula indexers and that he usually does not reach top proficiency and produc-
tiveness under 5 years of active indexing. Much experience is necessary in acquiring
the confident judgment needed in building the kind of key to the world’s chemical
literature which really unlocks every compartment with certainty and with maxi-
mum ease.

There are, of course, various kinds of indexes. Chemical Abstracts produces
indexes based on (1) authors, (2) subjects, (3) chemical formulas, (4) patent numbers,
and (5) organic ring structures. Each of these presents a number of problems; none
is as simple as might be expected at first thought. Because of transliteration diffi-
culties presented when different alphabets are encountered, because of a surprising
number of like names, and for variousother reasons, even an author index calls for
considerable study and experience before a good product can be guaranteed. The
discussion in the following paragraphs is restricted to subject indexes.

The student of subject indexing should begin by reading a treatise on indexing.
There are definite indexing principles to be learned before practice can be good. A
good reference is ‘‘Indexing’ (3). A discussion of the indexing of abstracts (1) is
also of interest. Only the more general principles can be briefly outlined here.

Everything else being equal, it is best for subject index entries to be made
where it is thought likely that most readers would look first.

The nature and purpose of an index have much influence on the kind of subject
index to prepare. Suitable subject headings vary not only with subject matter but also
with the degree of comprehensiveness of the field covered. For example, in covering
a comprehensive field such as chemistry, the heading ‘‘Petroleum”’ is appropriate
and useful, but in coveringa treatise on the petroleum industry such a heading would
be inappropriate (too general for more thana very few entries). The influence of the
purpose can be illustrated as follows. In indexinga compilation containing informa-
tion on the iron ores of Brazil, the heading ‘‘Iron ores’’ would be the significant
subject in an index built for chemists or for geologists, but ‘‘Brazil’’ would gain
significance in an index prepared for geographers.

It is important to realize that true subjects and not words should be the basis
of subject indexing. The indexer must use words carefully, but he must index sub-
jects. To illustrate the difference between word indexes and true subject indexes let
us consider such a series of article titles as follows: ‘‘An apparatus for the deter-
mination of carbon dioxide,”’ ‘‘A new absorption apparatus,’’ ‘‘Apparatus for use in
the analysis of baking powder,” ‘‘An improved potash bulb,’’ and ‘‘Flue-gas analy-
sis.”” Word indexes would no doubt contain an entry under the heading ‘‘Carbon
dioxide’”” for the first title, under ‘‘Absorption apparatus’ for the second, under
‘‘Baking powder”’ for the third, under ‘‘Potashbulb” for the fourth, and under ‘‘Flue
gas”’ for the fifth, and probably no others. These entries seem reasonable enough if
the titles are considered separately without thought of the others. And yet the arti-
cles may all be descriptive of the same sort of apparatus. As a matter of fact, all
of these titles might conceivably be used for the same article; if the author happened
to be working on baking powder or flue-gas analysis when he conceived the idea for
his novel piece of apparatus or had it in mind particularly for one purpose or the
other, he might choose one of the more specific titles for his article rather than one
of the more general ones. In an index entirely based on subjects rather than words
it would be the task of the indexer to see that all of these articles are indexed under
one heading, or all under each of more than one heading, best with cross references
pointing from the other possible headings to the one or more headings used. Or if
there seems to be some justification for scattering owing to differences in point of
view (word indexing cannot be gottenaway from entirely), he will make sure that the
necessary cross references are supplied to lead the index user about from heading
to heading, so that if any of the entries is missed it will be his own fault.

True subject indexing carefully controlled leads to consistency in anindex, and
consistency is of much importance. Word indexing leads to omissions, scattering,
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and unnecessary entries. Scattering is one of the more serious faults of many exist-
ing indexes.

For most purposes thoroughness is necessary in good indexing. A given paper
or abstract may be adequately indexed with a single subject entry, or a thousand
entries may be required. A thousand entries would represent an extreme case.
Chemical Abstracts has exceeded this number for a single abstract, but our average
is approximately five subject entries per abstract.

An adequate supply of cross references strongly increases the usefulness of an
index, or at least facilify inits use. Chemical Abstracts maintains a growing master
file of approximately 50,000 cross references which areused as needed, which help
in the indexing work, and which are applied both in regular form and in inverted form
at editing time to guarantee consistency of the indexes.

In deciding on subject entries to be made for an abstract or a paper, many
factors need to be taken into consideration. Among these are the author’s purpose,
his point of view, the new data reported, new or modified methods and apparatus used
in obtaining these data, significant relations brought out (as between color and
chemical constitution in a chemical study of dyes), theories formulated, new sub-
stances prepared, suggested or likely uses for new substances (as in indexing
patents), possibilities for the utilization of material (as certain so-called waste
material), desirable groupings based on properties, processes, or operations, and
effects such as industrial poisoning. Chemists are much interested in compounds
and their reactions and other properties. Many compounds have two or more names.
One of the real challenges to the chemical indexer is the consistent indexing of
compounds so named and arranged as to avoid scattering and to bring a maximum
number of related compounds together. A formula index tied to a subject or name
index for compounds makes an effective combination. Indexing compounds by groups
is under consideration.

The need for a subject heading list is felt by some indexers. In the building of
each annual subject index Chemical Abstracts regards the index of the preceding
year as a preferred substitute for a subject heading list. In indexing the whole of
chemical progress annually we need room for growthand flexibility. Subject heading
lists are no doubt helpful under many circumstances. For us use of the preceding
index serves more effectively. In addition to information as to established headings
and types of headings, the index provides the indexer with information concerning
modifying phrases, diction, syntax, and structure. A subject heading list built up by
one group of indexers would be useful to others only in case the other indexers wish
to cover the same kind of subject matter for the same general purpose.

Except for cross references, an index entry consistsof (1) heading, (2) modif-
ication (the modifying phrase such as ‘‘purification of’’ under a heading such as
‘‘Benzene’’), and (3) reference. Selecting the proper headings under which to index
an abstract or paper is the most difficult operation for an indexer to learn. This
calls for certain general qualifications for the work, which can be acquired only by
experience, these in addition to wide acquaintance with the whole branch of knowl-
edge involved and the ability fully to comprehend what the author is reporting.
These general.qualifications are good taste, good judgment, and a habit of concise-
ness and of liberal and comprehensive thought. Furthermore, and above all, the
indexer needs what may be called the indexing sense. This has been described by
Nichols (2) as ‘‘the ability to feel instinctively, at the first glance, what and how
subjects should be indexed in all their ramifications, the sense that is in touch with
searchers and appreciates just how subjects will be looked for and how to arrange
so that they can most readily be found.”’ The effective selection of headings under
which to make entries calls for ability to think in terms of true subjects rather than
words and then for learning the key words to use. These words may or may not be
in the material indexed.

Good modification writing can help considerably in the use of an index. For an
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extensive index it is well for modification writing to be more or less systematic
with an alphabetic arrangement of entries.

While accuracy is, of course, important in all indexing steps, great care is
needed to keep references accurate,

In the work of Chemical Abstracts, for which subject indexing is done by dicta-
tion over wire recorders, beginners are asked first to check a large number of
transcribed index cards made by an experienced indexer. This operation serves to
pick up transcribing errors while a student is learning what has been done, After
a certain amount of experience has been gained from checking index cards, the
situation is reversed. The indexer is asked to tackle the indexing of some abstracts
and the experienced indexer does the checking; this is followed by the pointing out
of mistakes of omission or commission. The index student is then given what we
call first-survey editing of assembled index cards and his mistakes are pointed
out by the experienced second-survey editor. The student may next help in reading
some index proof, with an experienced proof reader following him. These opera-
tions are continued for at least two years before the indexer is put on his own.
Even after that a good deal of checking is done. For a while at this stage an ex-
perienced indexer designates headings and the learner writes modifications of his
own. Weak spots in the indexing of Chemical Abstracts are considered intoler-
able. We go in for thorough training as well as for thorough indexing. In the pro-
duction of Chemical Abstracts great emphasis is placed on indexing because in-
formation would be buried in this huge publication if a truly effective key were not
provided.

When helping in the documentation of new scientific information, both the
abstractor and the indexer have a fine opportunity for growth. They grow in ability
to use abstracts and indexes effectively while growing in abstracting and indexing
skills, and they cannot help also but gain stature as well-informed scientists. The
kind of wide-awake reading, understanding, digesting, and writing down of new infor-
mation required for good abstracting and indexing accelerates everyday learning.
Every scientist should do some scientific reading; abstracting makes this more
effective and it defeats the temptation to neglect this means of growth. Being in
abstracting and indexing work is in some ways like keeping right on going to college.
The whole world of reported chemical progress flows through the hands of CA edi-
tors and indexers. We sometimes think that we could properly add a CA degree to
the B.A., M.A,, and Ph.D. degrees of many of our CA workers.
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Role of the Library School in the
Training of Literature Chemists

FRANCES B. JENKINS

University of lllinois, Urbana, IlI.

There is probably no wider divergence of opinion on training
for a profession than for that of literature chemist. The cur-
rent trend seems to indicatethat the ideal professional edu-
cation for literature chemists, especially when the field is
broadly interpreted, should provide broad training in chem-
istry,a good general education, knowledge and skill in basic
library methods, and knowledge of the specialized services
required of literature chemists. It is in the provision of the
latter two elements that the library school has a role in the
training of literature chemists. The advantages and possi-
bilities offered by a career that combines chemistry and
librarianship should be publicized to college undergraduates.
Scholarships and fellowships for potential literature chem-
ists might well be made available by large industrial institu-
tions.

Literature chemists are those who, by virtue of their interests, education, and
experience, have chosen to work with the literature of chemistry and its cognate
fields. Chemical librarians, literature searchers, translators, report editors,
abstracters, indexers, bibliographers, and documentalists are among those who may
be included in this category (2).

The problem of the education and trainingof the literature chemist, then, might
well be approached in terms of what such an individual needs to know how to do.
Such an analysis discloses the need for the development of certain competencies
that are essential to the work. Among other requirements would be the ability to
understand and interpret the literature of chemistry and allied fields, to apply gen-
eral library knowledge and techniques, to locate information, to analyze and synthe-
size reports of research (both foreign and domestic), and to write a report of find-
ings.

This great variation in the kind of tasks performed, together with a wide range
of subject area, calls for training that varies greatly in content, purpose, and tech-
niques. Nor can sight be lost of the fact that the literature chemist exists as an
integral part of a highly specialized kind of organization -- an industrial corporation,
a research institution, a governmental agency, or the like. This implies the need for
a certain amount of in-service orientation in a specific position following employ-
ment of an individual with professional training.

Elements of Professional Training

Let us try to identify the elements of professional training. The current trend
seems to indicate that the ideal professional education for literature chemists,
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especially when the field is broadly interpreted, should provide first and foremost
a broad knowledge of chemistry which has beenobtained against the background of a
good general education. This general education should provide an orientation in the
other physical sciences, biological sciences, humanities, and social sciences. Today
all areas of knowledge are interdependent, despite somewhat artificial subject
boundaries. This broad preparation should include a working knowledge of as many
foreign languages as possible--certainly French and German, and Russian if at all
possible. Included also in the educational background should be facility in oral com-
munication, and training in the writing of clear, concise, and convincing reports,
papers, and memoranda.

In addition to this knowledge, all literature chemists must know how to keep
abreast of developments in the field, and to locate needed information with a mini-
mum expenditure of time and energy. This means familiarity with the sources of
information, being able to make them accessible, and knowing how to use them with
the greatest effectiveness. Many literature chemists must know the sources well
enough to build a collection that will meet the company’s needs, and must be able to
organize and administer this collection so that maximum benefit is derived from it.

It is in the provision of such knowledge that the library school has a role in the
training of literature chemists. A basic question might well be whether specialized
library school education, or even any library school course at all, is essential for
the literature chemist. Any hesitancy regarding the need for training in librarianship

is understandable. The answer seems to be the same in this field as in others. Many
successful literature searchers and librarians have become competent practitioners
without courses in the literature of their fieldand in many cases without any library
school courses. The subject specialist with some native ability and sufficient on-the-
job training can become a good literature chemist. But subject education today tends
to familiarize the subject specialist with a somewhat narrow collection of printed
material, and gives little training in the basic principles of reference and documen-
tation which apply to its selection, organization, and use. The actual work of the
literature chemist may be quite different from the work done in servicing a collec-
tion of chemistry books in alarge public or university library, but the materials are
the same, or very similar, and so are the basic principles of search, compilation,
and documentation. Literature searchers without some training in library science
are therefore somewhat handicapped unless their field of operation is very narrow.
Certainly the time needed to become proficient is greater for individuals who enter
the profession without some library training.

A division of opinion exists as to the feasibility and adequacy of in-service
training as a substitute for formal training. Many who have studied the problem
agree that training for librarianship is best handled by library schools which will
train candidates in the basic library courses and emphasize the philosophical and
administrative aspects of the work. Although this training can seldom be pinpointed
to a specific library situation, the training shouldprovide a thorough grounding in
the fundamental resources of printed communication.

Current Pattern of Education

The current pattern of education for librarianship consists of five or more years
of appropriate undergraduate and graduate study. As Willard Mishoff, a specialist
in the U, S, Office of Education, indicates (1):

As an undergraduate, the prospective librarian is expected to acquire a broad founda-
tion including (a) an orientation in the natural and social sciences and humanities, (b) an
understanding of government and democracy, (c) a comprehension of the actions and
motives of individuals and groups served by libraries, (d) a general knowledge of the
literature of various subject areas, (e) a facility in oral and written communication and
in reading, (f) a reading knowledge of one or more modern foreign languages, and (g) con-
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centration in at least one subject as preparation for service in a special subject library
or for advanced study.

Undergraduate programs in library science are designed to prepare students
for positions which require a knowledge of library routines and techniques. They
provide knowledge and skill in library methods, notalone to prelibrary students but
also to undergraduates who may profit by such instruction.

Library training courses with credit towarda bachelor’sdegree are now offered
by over 400 institutions of higher education in the United States. Common to all of
these nonprofessional programs are fundamental courses inbibliography and refer-
ence work, cataloging and classification, book selection, andlibrary operations use-
ful alike in school, college, university, public, and special libraries.

These basic courses, at least, might well be part of the educational training of
the literature chemist. The value of such training is largely in the methods and
procedures which are learned, and the resulting acquaintance with the organization
of libraries and the ways of extracting information from them. Such training should
result in a useful understanding of theover-all pattern of bibliographic organization
and of the library’s role in it.

In addition to the undergraduate courses, instruction in the graduate library
schools aims to prepare librarians for positions involving professional leadership
and administrative capacity. Instruction is provided in the general areas of library
materials, organization, and administration with opportunities for specialized study
of various types of services and of subjects related to individual interests.

Programs are based on the concept that there is a certain hard core of knowl-
edge basic to all types of library service. Above and beyond this core, most library
schools permit students to elect courses inthearea of specialized interests. Flexi-
ble programs are adapted to individual student needs, worked out through counsel-
ling, and commonly include electives in subjects other than library science, such as
advanced work in subject specialization. Under the traditional program of library
education, a full academic year of graduate study leads to the degree of master of
science.

Training in Literature of Science

A hurried check of the catalogs of some 30 accredited library schools indicates
that well over 50% of them offer some kind of training in the literature of science.
A number of schools offer more than one course. The University of Illinois, for
instance, offers two courses in the general field of science and three in special bibli-
ography. Other courses in subject bibliography and a course in documentation are
being planned.

A course called the ‘‘Literature of Science and Technology’’ provides an intro-
duction to the scope and significant characteristics of the literature of science,
modern concepts, and representative literary works in each of the major fields.

‘Representative reference sources are studied in a course called the ‘‘Bibli-
ography of Science and Technology.’”” The purpose of this course is to help the
student develop a feeling for science reference sources--to become familiar with
the types of bibliographical tools and what to expect of each. Such a course cannot
be detailed enough nor presuppose the subject knowledge necessary to give the
prospective library specialist the optimum experience and knowledge of extensive
subject materials and their use. Here the presentation is designed to acquaint the
student with typical problems encountered in providing and servicing scientific
reference materials. The great wealth of literature in the scientific fields necessi-
tates certain limitations on what canbe coveredduring a semester course (approxi-
mately 48 class hours). However, as in mostof the library courses, individual pro-
jects give a student an opportunity to pursue in greater detail specific subjects on
his own.

To provide opportunity for more extensive study of the bibliographical aids and
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reference work in specific subject fields, courses are given in ‘‘Biological Liter-
ature and Reference Work’’(1/4 unit) and ‘‘Medical Literature and Reference Work”’
(1 unit), in addition to the graduate course ‘‘Chemistry 492, Chemical Literature and
Reference Work,”’ so ably taught by Virginia Bartow of the Chemistry Department
(1/4 unit).

Two closely allied courses which provide valuable training for potential science
librarians are ‘‘Government Documents,” a l—unit course in which the student
studies the nature, scope, and organization of government documents, and a special
course on ‘‘Maps and Cartobibliographical Aids ** (1/4 unit).

The period of time involved and the variations in backgrounds and specialized
interests of students necessitate certain limitations on what is covered in a library
school program. This means that library schools cannot always provide a potential
employee who is tailor-made to a specific position. For instance, prospective em-
ployers occasionally ask why Illinois does not teach a course on research reports
(writing, editing, reproduction, acquisition, handling, servicing, etc). Actually, not
more than one or two students annually would take such a course were it offered,
but by integrating this topic into courses now offered (literature of science and tech-
nology, bibliography of science and technology, government documents, cataloging
and classification), at least an introduction to this form of literature is provided.

Special Training

Library schools are faced with somewhat of a dilemmal Library education must
include a certain amount of factual information, but it must also include ideas and
principles which are more likely to be retained. The objective of library school
instruction is not so much to prepare the student to fit immediately into his first
job as it is to enable him better to adapt to new situations and new problems as they
arise in the future.

As it now stands, the contribution of library schools to the educational training
of literature chemists will depend to a great extent on the requirements of the
individual person. The enthusiasm of most literature chemists, and their employers,
for better professional training augurs well for the future. However, unless there
is a fairly general acceptance of the responsibility for the training of such an individ-
ual by the general college, the library school, and the employer, educational training
for the career can be little more than the acquisition of limited techniques.

Most potential employers are keenly aware of the difficulty of finding per-
sonnel properly trained to carry out activities that may characterize this kind of
position. On the other hand, library educators are sympathetic to the needs of special
libraries but are not always aware of the specific demands made on highly special-
ized personnel.

Once these requirements are spelled out, the actual training of literature
chemists should normally begin early in their college careers. Recruits from the
ranks of chemistry majors should be encouraged to take courses which provide the
necessary techniques in addition to subject training. The advantages and possibilities
offered by a career that combines chemistry and librarianship should be publicized
to the undergraduate. Some of the library schools will gladly tailor their curricula
to include knowledge and techniques which provide for the specialized services
required of the literature chemist, if they are assured of interest on the part of more
than one or two students.

In fact, the special librarians have proposed a plan which would relieve inade-
quacies in the library school training for special librarianship. Through this plan
certain library schools would concentrate on developing certain specialized courses,
thus avoiding duplication of effort and encouraging the registration of a reasonable
number of students in each course.

Frequently both the college and the employer lose sight of the fact that there
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is a limit to the number of courses that a student can take during a normal 4-year
program. Unless the student has a specific position in mind following graduation, or
the finances to permit additional study, he is going to select courses that provide the
‘‘shotgun’’ approach to various possibilities for employment.

Scholarships

This fact leads to the suggestion that large industrial institutions which have
need for literature chemists provide scholarships at recognized universities, which
would materially assist students who are interested in training for this career. This
is done in other fields of chemistry. Why not make scholarships and fellowships
available for potential literature chemists?
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College and University
Training of Literature Chemists

O. C. DERMER
Oklahoma A. and M. College, Stillwater, Okla.

Not every chemist needs to be a chemical librarian, but
every chemist needs appreciation of the literature and its
potentialities. The colleges and universities should make
students library-minded by providing good libraries, giving
instruction and requiring practice in their use, and encour-
aging recreational reading. Present libraries are adequate,
though not always departmentally located as the chemist
wishes. Instruction in use of the general library is fairly
common, but courses in chemical literature, though more
effective than informal presentations, reach only one fifth of
all bachelor’s-degree chemistry graduates. The schools
make literature chemists competent in chemistry itself.
However, unless literature searching as a profession is
clearly presented, students trained in chemistry may enter
more publicized branches.

Every chemist needs to be a literature chemist to some extent. There is probably
no argument about this until the extent is defined. Even if the laboratory chemist is
to be helped by a technical librarian or professional literature chemist and maybe
by a technical report writer and editor too, he needs to know what kinds of infor-
mation the library can supply, and how long it takes to get various kinds of infor-
mation. Nobody is likely to appreciate the kind and amount of work involved in
preparing a bibliography on, say, chlorophyll, until he has put together some
bibliographies himself.

But how many chemists will have the helpof a bibliographer or other literature
searcher? This question cannot be answered safely without an extensive survey;
moreover, the picture is changing. More and more, laboratory men in large research
organizations can have their library work done by the literature chemist, though few
places yet require them to take this route; they can still work it out themselves if
they want to. But the ratio is supposed to be 15 to 25 bench chemists to one book
chemist; and in many small laboratories, including practically all academic ones,
no literature-searching services at all are provided. Altogether, the majority of
chemists are probably still in positions where they must do most if not all of their
own searching. If this is not true--if we are nearing the time when the laboratory
chemist leaves library work to the library chemist or the chemical librarian--we
ought to abandon the requirements of French and German reading for advanced
degrees. After all, these are supposed to be, not cultural subjects or mere intellect-
ual hurdles, but tools needed for carrying out research in the library. According to
Chemical and Engineering News (4), a panel of industrial research directors said
it is unnecessary for colleges to insist on foreign language instruction along with
science courses; and there is undoubtedly a lot of head-in-sand attitude about the
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usefulness of the average Ph. D.’s knowledge of scientific French and German. Still,
the AMERICAN CHEMICAL SOCIETY and the graduate schools remain on record
in favor of the languages, and so they expect chemists to use the library.

Three kinds of positions may be distinguished: that of the chemist,who knows
enough about chemical literature to help himself in the library, just as he knows
enough mathematics to get along; that of the literature chemist, who is still funda-
mentally a chemist but is qualified and inclined to spend much of his time in helping
other chemists with library problems; and that of the technical librarian, who is
first of all a librarian, specially trained both in a science and in the management
of book collections for the benefit of research scientists.

But somewhere in this classification there comesa place at which the literature
chemist should become rather the literature scientist. No industrial organization
big enough to have a sizable technical library will have its literature limited to
chemical topics. Rather, engineering, physics, geology, biology--yes, and certainly
economics--may all present areas for investigation and report. Perhaps this
necessary breadth need not and should not be emphasized too far in selling the
profession to students, for fear of scaring them out; but they will grow into it.

Task of Colleges and Universities

Now what are the colleges and universities doing about the problem? And what
should they be doing?

First of all, they should be making all students- -both undergraduate and graduate,
but especially 1 undergraduate.- -library-minded. This means first, providing a library
adequate for the program of instruction; second, providing some teaching in the use
of the library; third, requiring use of the library in conjunction with class work; and
fourth, encouraging recreational reading.

On the whole, they are providing the libraries very well, both buildings and
books. Discussion about the advantages of departmental libraries versus centralized
collections continues to be lively, especially at a school where a change is being
considered. Usually the chemists are not on the same side as the college or uni-
versity librarian. The librarian sees great advantages and savings in having the
library all in one building; the chemist is almost invariably positive that he and his
students use the literature more and better when there is a good departmental
library in the chemistry building. The status and opinion of chemistry departments
accredited by the AMERICAN CHEMICAL SOCIETY were surveyed on this matter
by Broberg and Dunbar (2,6) in 1951. They found that 80% of the colleges have de-
partmental libraries and 72% have them housed in the chemistry building. The
departmental library receives about 40 journals on the average, and shelves about
3000 bound journals and 1000 reference books--but the range of holdings is wide.

Training in Library Use

The college or university chemistry teacher is also ready to vote for having
all his students know how to use the library; but there is no agreement on the best
way to attain this knowledge. About 400 institutions require an orientation course in
the use of the library for some or all students. In fact, this is a common course in
high schools, too, and there is a considerable literature on it. One has only to look
under the entry, ‘‘Libraries, instruction and use,’”’ in the Education Index to find
some hundreds of entries. Such instruction is apparently almost entirely an American
development; European students learn to use their libraries by the sink-or-swim
method. The usual library orientation courseisof very general nature and not at all
specialized toward chemistry or even science, but it may be supposed to make
students library-conscious. Indeed, it made them too much so--critically so--at
Maryland, where Wedemeyer (13) conducted a survey, reported in College and Re-
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search Libraries, of student attitudes toward the required library course. She
concluded that the assignments did take too much time, just as the complaints said;
but only a few students already knew the material presented. Some of this material
was also presented in other courses, but not undesirably so. In the end, most
students considered the course content useful.

But is it really necessary to have a special course in library methods? Cannot
the individual teacher discuss the literature of proper level for each course and let
the student find it with a little help from the librarian? Isn’t this the best method for
teaching the literature of chemistry--to have each teacher explain the sources of
information and methods of searching in his field?

This is probably the best method logically, but it just does not work. The aver-
age professor in an undergraduate course almost never thinks of presenting biblio-
graphic methods in his branch of chemistry--and if he did think of it, where would
he find the time? Of all the 800 pages of textbook, a few may give selected extra
readings, but very likely there is not one devoted to naming general reference
works, or giving methods of searching the literature. All the teachers’ conferences
are on whattoleave out, not what new to put in. The professor has to be verylibrary-
minded indeed if he can wedge much chemical literature into the undergraduate
course.

There also have been experiments with occasional guest lectures on the subject
in regular courses, or a few lectures in a special course such as a seminar. These
are all right as far asthey go, but they cannot come near giving students the potent-
ialities and limitations of sources.

This dogma is not universally accepted, inasmuch as chemical literature courses
are not universally taught and required. Voight (12) has made a strong plea for the
teaching of documentation along with junior and senior engineering courses, espec-
ially seminars. Certainly there are very few courses in engineering literature,
though Columbia has one (3).

Courses Offered in Chemical Literature

Whole courses in the literature of chemistry are much more common. The
history of such offerings is not very familiar, but the University of Illinois has had
such a course since 1913; Purdue since before 1928; Michigan since at least the
1930’s; and Stanford since at least 1929.

In May 1953, Jahoda (7) published the results of a very pertinent survey on
university instruction in chemical literature. This study was limited to the 75
schools listed as granting the Ph. D, in chemistry in 1948-49, of which 60 replied.
Thirty-two offered a one-semester course in chemical literature, and 20 required
it. The courses were for one or two credit hours. According to Jahoda, the course
is best taught at junior or first-year graduate level, but tends to be disregarded
and sometimes to disappear unless required.

A little study of offerings in a different way has now been made, by searching
college catalogs to see how many list a course in chemical literature; of course,
this proves nothing about frequency of offering. Only four-year colleges and univer-
sities offering work through physical chemistry were considered, and those granting
the Ph. D, were ruled outasalready covered. As a sample, only schools with names
beginning with A or B were tallied; and of a total of 42, only 6 offered courses in
chemical literature. It is not surprising that the ability of departments to offer such
a course depends partly on size of staff and diversity of program, but the result is
a little disappointing. It is thus possible to guess that not more than one fourth of
the students receiving the bachelor’s degree in chemistry have had a formal course
in chemical literature.

This is about the same as Alexander, Corbin, and Egloff (1) reported in 1944;
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they found about 25 courses in chemical literature described in 100 college catalogs.
They reported that there was a trend toward increasing the number of such course
offerings; but Jahoda found that several departments had let them lapse for lack of
interest, so one cannot think the idea of the course is very thoroughly sold to chem-
istry faculties. We ought to be careful to avoid wishful thinking here, and supposing
that, because we believe there ought to be more and better training in the use of
chemical literature, there is a trend in that direction.

The courses themselves have been described from time to time at meetings of
the Division of Chemical Education. Van Patten (11) reported in 1949 for Stanford,
and Richter (9) in 1950 for the Rice Institute. Richter’s course was a combination
of chemical literature and readings in scientific German; but the German reading
wore out the old irreplaceable Liebig’s Annalen! Two courses familiar because of
the textbooks that have grown out of them are Mellon’s at Purdue, and Soule’s at
Michigan. Ten years ago Gordon had plans for a four-course sequence for training
in chemical literature at Wayne University--the usual first course, one on patent
literature, and two for experience in abstract and monograph work--each for three
credit hours. More than that, the first two of these were to be required of all Ph. D.
candidates in chemistry. However, only the first two courses of this ambitious and
specialized program were ever put into effect--and Wayne remains one of the very
few schools that offer more than one course in chemical literature. Mellon’s course
has had, as an outgrowth, a sequel course in chemical writing (8).

The Library Habit

But in requiring use of the library in regular class assignments, it is likely that
the natural scientists are far behind the teachers of social studies and the humani-
ties. Maybe because there is no laboratory, or because these fields do not lend
themselves to definitive textbook writing as well as chemistry, it has long been
standard practice to require considerable library work of even the freshman in
English or history--but not in chemistry, or zoology, or mathematics. Chemistry
teachers in smaller colleges, where the library andtheclassaresmall, probably
teach more by way of references than those in the universities, where the lecturer-
and-graduate assistant system prevails. To repeat the accusation: Whatever the
reasons may be, undergraduate students are not in general forced to acquire the
library habit in chemistry--and this is not good for the development of literature
chemists.

Besides making students library-conscious and library-competent, schools
wanting to train literature chemists should make them competent in subject matter.
This is plain enough; the literature chemist will not be respected or trusted by his
laboratory associates unless he or she has a good working knowledge of the funda-
mental branches of chemistry. The prescriptions of the AMERICAN CHEMICAL
SOCIETY’s Committee on Professional Training, including year courses in general,
analytical, organic, and physical chemistry, are well known and widely followed.
Even though a library career is planned, the laboratory part of the regular curricu-
lum is important to make the ideas real. Beginning physics, mathematics through
calculus, and preferably some biological sciencearealsodesirable and always pro-
vided. Itisnot so easy to plan some training in engineering and industrial technology,
as suitable courses may have prerequisites so high that they are out of reach.
Whatever may be the merits of requiring French, or German, or both for the ordi-
nary chemist (and -even for the technical librarian there are some doubts) there is
no doubt at all that a real reading knowledge--not just slipping over a hurdle or
deciphering with a dictionary, but an ability rapidly to convert foreign scientific
articles into good technical English--is essential to the literature chemist. Typing
and shorthand are highly desirable, but these skills should have been acquired in
high school.

In TRAINING OF LITERATURE CHEMISTS;
Advances in Chemistry; American Chemical Society: Washington, DC, 1956.



Publication Date: June 17, 1956 | doi: 10.1021/ba-1956-0017.ch006

DERMER — COLLEGE AND UNIVERSITY TRAINING 3

Courses in French and German designed specifically togive a reading knowledge
are much more common than they used to be, probably because of the expansion of
graduate work in science. These courses are not always welcomed by foreign-
language teachers, any more than the chemistry teacher welcomes a request to
slant and mangle his beautiful subject for some semiignorant special professional
group, and théy are usually available only at centers of graduate study. Still they
represent a gain in the program of training literature chemists, even though at the
sacrifice of some general-education values.

For general education we usually think of courses outside the immediate pro-
fessional concern of the’physical scientist: history, English, social studies, humani-
ties, and so on. Probably we should put English with the professional courses for
the literature chemist, as Crane has pointed out. Certainly some representation of
these liberal-arts fields mustbe included if weare to have people as broadly trained
as we need.

Doubtless we should stop to note an assumption--thatit is easier to teach library
techniques to a chemist than to teach chemistry to a librarian. This is generally
agreed, not because chemists are brighter than librarians, but because of the depth
of the subject matter in time; chemistry more than library science depends on a
fixed sequence of courses. Ideally the two should go along together. The chemistry
student aiming at literature work is greatly benefited by becoming a student assist-
ant in the library, where procedures and attitudes can be picked up by an apprentice.

A serious trouble with the scheme of training the chemist first is that he or she
is thereby exposed to the rigors of recruitment for industrial bench work, or teach-
ing, or graduate school, and may be unable to withstand the temptation.In practice,
it often happens that science librarians are librarians who have had mostly on-the-
job training in science.

As a matter of fact, in recruitment of literature chemists the same problem is
encountered that is confrontingall physical science today.The statistics presented by
the Washington office of the AMERICAN CHEMICAL SOCIETY, and most recently
by Smith and Marshall (10), show not only that there is a decrease in production of
bachelor’s-degree chemists, but that from 1947 to 1950 the percentage of students
in freshman chemistry who ultimately graduated with amajor in chemistry dropped
from 4.5 to 2.2%. College teachers may say that science interest is made or lost in
high school, but these figures suggest there is something wrong with our own selling
of the profession of chemistry. But, furthermore, we cannot recruit literature chem-
ists if we do not make the opportunities in the field known, particularly to women
interested in chemistry. There was a pointed statement published by a technical
librarian (5) in 1952, that neither the AMERICAN CHEMICAL SOCIETY nor the
Special Libraries Association is doinga good job of interesting students in this field.
Unquestionably salary levels have something to do with the problem, although at
least. some companies pay beginning literature chemists as well as they do bench
chemists. )

Oklahoma Course in Chemical Literature

The why of teaching a chemical literature course needs no further repeating. The
course at Oklahoma A, & M. is designed to give all students in it a working knowl-
edge of the main sources and search methods in chemistry, and perhaps to inspire
one person per year to become a literature chemist; at least it has had that effect.

Who is -taught? The course is required of all chemistry majors in their junior
or senior years, and of all graduate students who have not had such a course. The
class of 40 is made up about half and half of these groups. This year it has been
scheduled on Saturday morning to permit industrial chemists from nearby towns to
drive in for it and then work out the library assignments while there, if they wish.

Who is to do the teaching? Here, as in three out of four schools, a chemist
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Table I. Outline of Library Assignments

1. Chemical Abstracts. Author indexes; subject indexes; ‘‘List of Periodicals Abstrac-
ted’’; preparation of an abstract.

2. Other abstract and index journals. Subject indexes in British Abstracts and Chemi-
sches Zentralblatt; subject indexes in physical science and engineering; subject
indexes in biology, agriculture, and medicine.

3. Primary chemical journals. Library holdings of named journal; scanning of current
numbers; locating reviews of named book.

4. Organic chemical literature. Information on named compound; formula indexes;
information on named reaction; laboratory procedure; locating a review of a class of
compounds.

5. Inorganic chemical literature. Named compounds; named minerals; laboratory pro-
cedure; review of theory.

6. Analytical chemical literature. Qualitative detection; quantitative determination;
specific determination of A in B; official methods.

7. Physical chemistry literature. Information on topic via general works; laboratory
procedure; information on topic via monographs.

8. Sources of numerical data. Handbook data; International Critical Tables, Landolt-
Bornstein, and Tables Annuelles; solubility via Seidell; other compilations.

9. Industrial chemical literature. Sources of supply for a commodity; price; trade-name
equivalent; geographic location of manufacturers.

10. Biochemical literature. Data on a drug; composition of a foodstuff; review via annual
reviews.

11. Compilation of a bibliography. Choice of a topic; conduct of search; report.

12. Government documents (except patents). General indexes; production statistics;
import-export statistics; Office of Publication Board reports.

13. Patents. C. A. indexes; U. S. document indexes; analysis of an actual patent.

14. Miscellaneous searches. Dictionary card catalog; bibliography on given topic; chemical
biography; review of chemical technology.

15. A review paper based on the bibliography prepared.

rather than a librarian teaches the course. No doubt the question is usually settled
on the basis of availability and interest; but the chemical viewpoint and the interest
and respect of the class are best guaranteed by having a chemistry teacher in charge.

The course is taught in the new central library. Because it is new, the library
has absorbed all branch and departmental libraries; butair conditioning goes a long
way in compensating for having to leave the chemistry building. The library is open
106 hours a week, and all shelves are directly accessible to everybody. The litera-
ture for physical science and engineering is all in one area, adjoining that for bio-
logical science. The library is in the 300,000-volume class and is a U.S. document
depository. In chemistry there are all the standard works and current journals, but
not many sets of the 19th century German journals. The open-stack principle
encourages people to use the library and learn its resources, but it probably dis-
courages use of the card catalog to some extent, and the librarians are not asked
for as much help as they could give. People who learn this system will find the closed
stacks of older libraries annoying.

The method of teaching is not unusual. There are two hours of class a week,
devoted mostly to lecture because of the lack of current textbooks, but partly to
trouble-shooting on the library assignments. The lecturesareheavily supplemented
with exhibits of the materials being discussed, although the layout of the library
makes it necessary to bring the materials to the class instead of the class--of 40--
to the shelves, as would be better. There are two or three-hour examinations and a
final examination. No doubt all will agree that the best examination in how to use the
library would consist of actual problems in such use, just as the best way to see
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whether a student knows laboratory technique is to set him to prepare hydrogen
chloride or butyl acetate at a laboratory desk. But the difficulties in assigning and
measuring performance in each case are tremendous, and paper-and-pencil tests
are almost invariably used, with the hope that they correlate well with the actual
ability to do things.

Library Assignments

The library assignments are a major feature of the course, and probably the
one that makes students complain about its heavy time demand. A description of these
assignments, which also represent the nature and order of lecture topics, is given
in Table I. These problems are obviously anoutgrowth of Mellon’s course and text-
book, although they have come to differ from the Purdue units. They can best be
explained by quoting the preface of the manual of problems.

This book provides a setof exercise:s designedto cover the various sources and types
of searches important in chemical literature. The library, like the laboratory, is a place
to get information; this book thus corresponds to a laboratory manual.

Obviously the experiences you have in workingout these assignments are more impor-
tant than the information you seek, but for the sake of training in preparation of reports,
the chemical data found will often be called for.

In connection with each exercise you should familiarize yourself with the literature
of the area. To fail to do so will cost you time and quality of work. Study the textbook and
lecture notes dealing with that portion of thelibrary in which the assignment is made, and
if possible browse a bit in the library itself, before undertaking the assignment. Some-
times it is a useful device to look up something for which you already know the answer,
merely to check your technique--i.e., ‘‘run a known’’.

On questions of general library materials and policy the library attendants are ready
to help you, but they are not especially trained in chemistry and often cannot be of much
assistance. If on your own initiative you cannot find the required information after a fair
trial (one to three hours, depending on the magnitude of search possible), you certainly
should appeal to the instructor.

Searches will be limited to materials available in the Oklahoma A. and M. College
library: no use of literature from other libraries is required or expected. If it happens
that you cannot complete an assignment without such material, simply state that fact to
justify an incomplete report; but be sure the material is unavailable and indispensable.

It is a good habit to keep a record of sources consulted in any library search; this
is particularly useful if you meet trouble and ask for help. However, such a report is
chiefly for your own use and need not be handed in. Reference is to be made to it in reports
only when the assigned information cannot be found; then you should list the sources
searched in vain.
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On-the-Job Training of
Literature Chemists in Industry

B. H. WEIL, O. E. KURT, and P. L. BROWN
Ethyl Corp. Research Laboratories, Detroit, Mich.

The chemical industry requires more and more literature
chemists to staff its broad-scope information-service pro-
grams, At no time in recent years, however, has it been able
to employ an adequate number of chemists skilled in source
knowledge, abstracting, indexing, coding, writing, editing,
publishing, graphic arts, and other branches of documenta-
tion. Accordingly, the industry has been forced to take suit-
able chemists and to give them on-the-job training. Often,
this training has been of the “sink-or-swim” variety, espe-
cially in small organizations, but some companies combine
general company indoctrination, movement througha variety
of training assignments, and the use of instruction manuals,
books, selected journal articles, and courses in nearby uni-
versities.

The chemical industry, in reaching its present state of development, has come to
recognize the literature chemist as an important member of its technical team. At
the same time, this industry has had to face the fact that there is a definite short-
age of qualified literature chemists. Although some universities are now taking
positive action to help remedy the situation, a solution will not be effected overnight.
Accordingly, companies that urgently require qualified literature workers have had
to take it upon themselves to develop their own experts — to select well-qualified
chemists and then to give them adequate on-the- job training as literature specialists.

In arriving at this conclusion, industry has alsotaken another step in its think-
ing. It now recognizes that the literature chemist is in every sense of the word a
professional chemist, just as is the analytical chemist, the physical chemist, and
the organic chemist. With this recognition has come the realization that the fledgling
literature chemist requires the same in-company indoctrination as other newly
employed chemists, if his work is to be most effective.

General Indoctrination Programs

Company indoctrination programs vary widely. They often include a series of
indoctrination lectures, in which employees gainknowledge of the purpose and oper-
ations of the various divisions of anorganization. In some companies, new chemists
(including literature chemists) are rotated through a series of assignments designed
to give them more intimate knowledge of the work of these divisions before they
report for work in a special field, suchas literature chemistry. Seminars are often
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conducted on subjects of importance to the chemist, both as a professional chemist
and as one who must learn to develop his abilities in cooperation with others.
Courses in public speaking, technical writing, and supervision are not uncommon.
Frequently, financial assistance is given to employees who are willing to devote
their own time to taking advanced courses at nearby universities. Some companies
assign new chemists to a staff member who looks after their development and coun-
sels with them and their supervisors during their initial period of work.

Many companies find that periodic employee-development conferences between
employee and supervisor play a significant role. Through these conferences, the
individual employee has an opportunity to learn of his own progress and potentiali-
ties, as measured by his superiors. Similarly, such conferences enable the super-
visors to evaluate not only the performance of the employee, but also the adequacy
of the training program.

Incidentally, results of a recent questionnaire sent to some 45 companies
thought to be employing literature chemists revealed that approximately half of the
31 companies reporting have formalized training programs for new professional
employees. Of these, only two companies indicated that literature chemists are not
included. More than three fourths of the companies reporting use employee-develop-
ment conferences as partof their training programs, However, only seven companies
answered the specific question as to how their programs were administered; five of
these reported that -their training programs are centrally administered, while two
indicated that theirs are centrally planned but conducted by line supervision.

Specialized Training

Concurrent with (or subsequent to) his indoctrination into a given company, the
fledgling literature chemist today often receives special training in one or more of
a variety of ways. Two thirds of the companies which answered the previously
mentioned questionnaire indicated that they give special training to their new litera-
ture-chemist professionals.

Sink-or-Swim Indoctrination. In the early days
of the profession, a chemist became a literature
chemist simply {)y being given assignments in
the field and then being left to his own resources
to carry them out. Usually, he had had some
personal experience in the use of libraries, or
in writing, or in whatever phase of literature
chemistry was involved, but rarely had he had
previous special training or an experienced
supervisor to guide him. This sink-or-swim type of training still prevails in a
number of organizations, with some modifications.

Today, it is not uncommon for a new literature chemist to be given a series
of assignments of gradually increasing difficulty. For each assignment, he is given
instructions that will enable him to carry it out satisfactorily, and his supervisor is
available to answer specific questions, to edit reports, etc. Satisfactory development
by this method depends chiefly upon the individual’s ability to acquire the essential
know-how on his own, through study which is not necessarily related to his present
or past assignments.

Many superior literature chemists have been developed in this manner, since
experience is a remarkable teacher, and the ‘‘bump of curiosity’’ of the average
literature chemist is a largeone, forever incitinghis inquiry into new aspects of his
field. An increasing number of companies, however, feel that a more positive pro-
gram of training pays dividends. These companies now employ methods which com-
bine movement through a variety of assignments with the use of instruction manuals,
books, selected journal articles, and university courses.
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Instruction Manuals. Today, many companies
have made style manualsavailable to their entire
technical staffs. Even where this isnotthe case,
it is not uncommon for the literature chemist to
be provided with a style manual which delineates
rules for writing, nomenclature, preparation of
graphs and tables, report layout and duplication,
and general typing instructions. For literature
searchers, such special manuals also often in-
clude specific information on abstracting rules,
techniques of searching, and basic sources --
information which will enable them to do their
work in the manner specifically required by their
company.

Where such manuals do not exist, the first literature chemist employed by a
company usually finds it necessary to prepare them. Compilation or revision of
portions of these manuals is a task sometimes assigned to the literature-chemist

trainee.

In the recent survey of organizations thought tobe employing literature-chemist
professionals, one third of the companies reporting (half of those with special train-
ing programs) now provide their staffs with manuals on operational procedures,
reporting style, etc. Other groups report plans to prepare such manuals.

Citation of Instructional Literature. Of the 22
companies which give special training tolitera-
ture-chemist professionals, 19 stated that they
refer new literature chemists to specific books,
bulletins, and journal articles on information
sources, documentation, and technical writing.
Half of these companies count this their most
important training technique.

Encouragement to Take Additional Course Work.
Many companies encourage their employees to
take pertinent courses atnearby universities, so
that they may acquire supplementary instruction
in library techniques, literature searching, for-
eign languages, report writing, or related fields.
If the employee takes these courses at the com-
pany’s request, all of his tuition is usually paid.
Employees who elect to take additional course
work on their own initiative may receive partor

all of their tuition, depending on the company. Thirteen of the twenty-two companies
which provide special training to literature chemists pay all or part of tuition for
pertinent university courses.

SLA 4,

ADI °

Encouragement to Participate in Appropriate
Societies. The value of individual participation
in appropriate societies, such as the ACS Divi-
sion of Chemical Literature, the Special Librar-
ies Association, and the American Documenta-
tion Institute, is well recognized; only one re-
porting organization which affords special train-
ing does not include encouragement of society
participation as partof its program. Suchpartic-
ipation is profitable to both employer and em-
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ployee. The employee gains much valuable information and develops his professional
status by attending meetings and taking part in the work of the technical and docu-
mentation societies. Such development is a tangible gain to the employer.

Provisions of Classes or Seminars on Related
Subjects. Several organizations conduct classes
of their own in literature-searching techniques
and library operations; still more provide sim-
ilar instruction in report writing. Formal, class-
room-type instruction, coupled with practical
assignments which are not merely teachingaids,
provides the trainee with an excellent foundation
in literature-chemistry craftsmanship. Eight of
the companies reporting in the recent survey use regular classes or seminars as a
training procedure.

Allowance of Time for General Reading. Self-
improvement of the new literature chemist is
fostered by allowing him time for general read-
ing of documentation and scientific journals. Re-
search chemists are well aware that very little
of their current scientific reading will be of
immediate value to them. This is also trueof the
literature chemist. Eachreads to ‘‘keepup’’ and,
hopefully, to gather a collection of impressions which some day may be recalled
at an opportune moment. Reading of current journals is a technique employed by
over three quarters of the groups which provide special training to their literature
chemists.

intensity of Training

Because the field of literature chemistry offers a wide variety of occupations -
literature searching and abstracting, technical librarianship, technical writing and
editing, patent work, market research--the type and intensity of on-the-job training
programs differ according to the company’s relative need for specialists in these
various phases. An organization with a large documentation staff will usually require
most or all of these specialists. Its trainingprogram, therefore, must be somewhat
different for each of these positions. Its ‘‘graduates’ will be literature searchers,
technical writers, editors, abstracters, indexers, or translators.

Companies with smaller literature staffs, however, often cannot support such a
comprehensive program. The degree to which they provide special services will
govern the type of training given toa new employee. Frequently, he will be taught to
render satisfactory performance in a number of specialties.

In the recent survey of organizations employing literature-chemist profession-
als, it was not possible to derive significant interpretations regarding the relative
size, number of literature chemists, and scope of the training programs of the com-
panies reporting. Fifty per centof the companies reporting had less than 100 chemi-
cal employees; 25% had over 300. Approximately 140 literature chemists were
employed by the 31 companies reporting.

Other Considerations

Training programs for literature chemists must achieve two goals: first, provide
the necessary instruction in the basic methods of literature chemistry; second,
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guide the employee in applying these and possibly more advanced techniques to the
specialized needs of his employer. Industry will probably always find it necessary
to provide the latter type of guidance, regardless of former training. The present
shortage of trained personnel, however, forces industry also to supply the fundamen-
tals--knowledge which might have been gained in school.

Those concerned with the administration of literature chemists have always
recognized that theirs was an educational role as well as one of direction. Literature
chemists are people, with natural drives, incentives, and desires. Women marry,
have children, and (as a rule) eventually leave the profession. Many of those who
stay, and many of the men who work in this field, sooner or later qualify for better
positions which cannot always be provided by the companies for which they are
working. As a consequence, a substantial degree of staff turnover is normal, not
exceptional.

Incidentally, at least one research administrator is currently worrying about
a shortage of qualified supervisory personnel for literature-chemistry programs.
His concern centers around his theory that too many literature chemists be-
come overly involved with details, an attitude necessary for high-quality individual
work but not particularly conducive to developing a broad point of view and the
ability to supervise others (and himself be supervised).

In commenting upon the training of chemical-literature specialists, several of
those who responded to the survey put emphasis on the necessity for selecting good
chemists to begin with. These individuals have placed their finger on the now-more-
recognized fact that mediocre or even average technical training is not an adequate
background for theliterature chemist. Notwithstanding the contrary opinion frequent-
ly held in the past by some bench chemists and certain supervisors, technical com-
petence in a subject field is essential to the literature worker.

Perhaps the excellence of technical training is not as important, however, as
what it represents in terms of a superior ability to learn. All too frequently, the
literature specialist operates outside of his fields of academic specialization. Indus-
try often accommodates to this by affording possibilities for auxiliary training in
fields of company interest. Receptiveness to such extra training, as well as the
ability to acquire other subject information with experience, largely determines the
eventual usefulness of the literature chemist.

Current advertisements for literature chemists frequently include the phrase:
‘‘Experience desirable but not essential.’’ Just five years ago, experience was neces-
sary and demanded. Here we see reflected the increasing, born-of-necessity trend
toward ‘‘home-grown’’ literature specialists.

That this is not the single ultimate solution, however, is apparent from the
efforts of both colleges and industry to foster and encourage academic preparation
for the chemical literature and relatedfields. Notable among present efforts are the
industrial library internships for M. L. S. candidates at The University of Texas and
the science- journalism curriculum offered at Iowa State College.

Employee Training Program of Ethyl Corp. Research Laboratories

The chemical industry has come to realize that universities cannot turn out
graduates adequately educated in the fundamentals of science or engineering and at
the same time trained to step immediately into any one of many specialized indus-
trial jobs. This is true of literature chemists as well as other kinds of chemists.
Most of the larger industrial concerns have also come to realize the value of a
carefully planned program for the induction, the orientation, and the special training
required to fit the new employee to his highly specialized job.

Ethyl’s Program in Brief. The program that has been devised for newly em-
ployed professionals in the Research Laboratories of Ethyl Corp at Detroit is broad
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enough to cover literature chemists as well as other chemists and engineers. It
consists in principle of the following:

1. Several varied job assignments, to which the new employee devotes 80 to 90% of
his time for 6 to 12 months.

2. Various conferences, talks, and demonstrations which require 10 to 20% of his
time and which acquaint him broadly with all areas of research activities at Detroit and
to some extent, also, with the activities of other parts of the company.

This program is practical for chemists who are hired to fill immediate vacan-
cies as well as for those who are employed 6 to 12 months ahead of anticipated open-
ings in order to allow time for training. In either case, the director of employee
development and training reviews the job assignments to guarantee that certain
requirements are met.

First of all, the supervisor to whom the new employee is assigned must be
qualified by both interest and ability to instruct, and a successful, experienced junior
employee must beavailable to assist. Secondly, the training assignment must embody
all of the elements of a regular project, one which will make effective use of the
highest level of the employee’s training and experience. It must also offer an oppor-
tunity to achieve substantial accomplishment and to enable a clear-cut appraisal of
performance. Finally, the assignment’s schedule must be sufficiently flexible to
allow 10 to 20%, of the employee’s time to be spent in other activities.

Supplementing the job assignments are general orientation talks which present
the over-all objectives of the Research and Engineering Department and its major
divisions. More specific conferences, discussions, and demonstrations provide
information on the functions, organization, and activities of about 20 individual groups
and 10 major research problems. Biweekly, 1- hour technical seminars are followed
by special discussion periods for new employees.

Training on an Individual Basis.Ethyl’s program is based on conscious attention
to the training of each individual inorder to make him most effective on his present
job and to prepare him for a more advanced assignment. As his immediate super-
visor is frequently concerned only with his present job, it is necessary for a third
person, the director of employee development and training, to attend to the require-
ments of future and more advanced assignments. It is possible for him to do much
of this for new employees as a group, but in every case he has a careful regard for
the needs of each individual, and he selects job assignments and other activities on
that basis.

This requires a close coordination with the laboratories’ recruiting and employ-
ing activities, in order to become aware o openings as rapidly as they arise and to
become acquainted with prospective candidates when they visit the company for
employment interviews. Planning for the individual begins as soon as the candidate
accepts an offer of employment. It includes the induction procedures of the personnel
office, assistance in finding housing and local transportation, as well as orientation
in his working area and with his fellow employees. This policy of individual treat-
ment is further demonstrated by having available several initial job assignments
that are discussed with the new employee in terms of his qualifications and interest,
thus enabling him to participate in the selection of his first assignment.

The immediate supervisor and the professional employee provide practically
all of the orientation to the jobassignment. They furnish background on the objectives
of the assignment and indicate the first possible steps. They supply (or suggest how
to locate) literature references, reports, and other information on this and related
projects, and they outline the relationship of the assignment to the company’s broad
research objectives (and these, in turn, to its economic and business functions).
Through them, the employee is introduced to other personnel and instructed in the
functions and procedures of service groups. Safety rules, notebook and patent pro-
cedures, and report writing are also discussed.

The director of employee development and training confers periodically with
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Instruction of trainee in machine searching of literature files in
connection with specific training assignment

Preliminary conferences impart information on objectives, accumulated
knowledge, and functions of related groups (including service groups)
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each new employee and his supervisor. He attempts to interest, encourage, aid, and
follow up on the new employee in order to further his individual development along
lines consistent with his ambitions and capacities. Such encouragement includes
emphasis on membership in professional societies; attendance at their meetings
(both local and nearby national); and suggestions for further formal education if
desired or necessary. He assists in the employee’s immediate development by
checking on letter and report writing, including encouragementto do these by dicta-
tion; by demonstrating techniques of oral presentation in small-group meetings,
including speech coaching if necessary; and by encouraging him touse the information
in thefiles andliterature, to dooutside reading and study, and to visit other research
laboratories and plants in the area.

On occasion, he reviews for new employees the special techniques involved in
planning, programming, and conducting research, and in interpreting and present-
ing results. Less specific, yet extremely valuable contributions to the over-all
development of the employee include informal discussions on human relations,
communications with fellow workers and supervisors, and the intellectual disciplines
and philosophies that govern industrial research.

Prior toestablishment of this formal program, areas of training were determined
by a comparison of the jobassignments and experiences of all professional employees
at Detroit with three years of company experience or less. This was accomplished
through small-group conferences with employees and their supervisors. Many of the
present duties of the director of employee developmentand training were established
to meet the needs expressed in these conferences.

Typical Job Assignment for Literature Chemist. The preceding description,
although general enough to show how the same program applies in principle to
literature chemists as well as to other newly employed professionals, shows also
that it takes a very broad program to avoid the shortcomings of the usual training.

1. Ethyl’s program is not limited to lecturesor to the reading of instruction manuals
or other reference literature; these in themselves do not ensure communication.

2. It is not intended in itself to develop the individual but rather to encourage him and
to provide him with the opportunities to develop himself.

3. It is not limited to courses or job rotation; all too often these simply afford ob-
servation with no actual problem situations or real participation.

4. It does not rely wholly on one or even on several supervisors, and it ensures that
each supervisor is able and performs his part of the training program.

S. It ensures several worth-while actual-problem experiences, which can best be
demonstrated by the following example.

One section of the Information Services Group has the responsibility for liter-
ature and patent searching, abstracting, and classifying. At present, this section
contains three chemists and two stenographers. Accordingly, a new literature chem-
ist assigned to this section for a problem experience would be able to work directly
under both the section head and a professional literature chemist.

A typical assignment might be the preparationofa literature search on organic
antiknock compounds containing a specific metallic element. The significance of the
study--how it would fit into an evaluative research program and, if that proved
significant, into the company’s operations--would be explained to the trainee by a
supervisor, in conference with a professional literature chemist engaged in the
project’s work. They would discuss the subject of metal-organic antiknocks, and
would provide the trainee with background articles and reports. Similarly, they
would describe Information Services’ library facilities, general files, and files of
abstracts, and would introduce the trainee to the staffs of the library, file room,
and literature-searching section. They would suggest sources, reference tools, and
preliminary plan of attack.

The literature-chemist trainee would then be given time to study the reference
material provided, in addition to specific texts and manuals on literature searching
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(in general and at Ethyl). During this period, he would familiarize himself with the
techniques and equipment being used for literature and patent abstracting and coding.
When he had prepared a detailed plan of attack for his specific problem, the trainee
would again confer with the project leader and section head for approval or modifi-
cation, and would then set to work to carry it out.

This would involve searching the files of abstracts for information relative to
his subject (using the available codes, indexes, and machines), following up on
pertinent references by locating the original material in the files and library, and
supplementing these references by a search of other secondary literature sources.

Finally, the trainee would summarize the information obtained in a formal
report, written, edited, and duplicated in accordance with available manuals (pro-
vided for study) and duplication equipment (in the application of which he would be
instructed).

Such an assignment would give the literature chemist basic instruction in
literature searching and reference sources. It would familiarize him with company
files and library resources, and with the individuals responsible for them. It would
acquaint him with one aspect of the use of machines in documentation, particularly
in relation to Ethyl data and practices. Finally, the assignment would familiarize
him with and give him practice in Ethyl requirements for report writing and docu-
ment duplication.

As the Information Services Group also has sections responsible for technical
writing and editing, library and filing services, and graphic-arts services--all of
them having literature chemists or engineers on their staffs--the literature-chemist
trainee might then be assigned to one of these sections for his next project. For
example, he might be assigned the preparation of a brief article summarizing Ethyl
research in a specific phase of the automotive-petroleum field. This would enable
the trainee to study and make further use of the files and indexing system, to meet
technical personnel engaged in the field of researchinvolved, to familiarize himself
with the style and writing requirements of one or more journals in the automotive
and/or petroleum fields, to gain practice in technical writing, and to learn to work
well with technical editors and graphic-arts personnel.

A less exciting but highly valuable assignment might involve the subject indexing
of lantern slides used by Ethyl speakers during the past year. This project would
again serve to familiarize the literature-chemist trainee with filing methods, subject
indexing in general, the fields of current Ethyl research (through the necessary study
of the papers which the slides illustrate), and practices in visual aids (as demon-
strated by the techniques shown on the slides themselves).

During these or similar assignments, the literature-chemist trainee would
participate in the full (previously described) employee training and development
program. Even if he were employed to fill a specific position immediately, much
the same techniques would be brought to bear on his initial assignments.

Need for Continued Training

Unless industry actively promotes an awareness of opportunities in the chemical-
literature profession among both university students and faculties, the shortage of
literature chemists and the necessity for on-the- job training programs will probably
continue to grow. All whohave any interest in the useful role of the literature chem-
ist must join in this effort. In the meantime, the chemical industry must continue
and indeed amplify its on-the- job training efforts--a program which will never be
completely obviated by any amount of prior training, because of the need for specific-
company indoctrination.
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Basic Reading for Self-Training of Literature Chemists
Literature Searchers

American Chemical Society, ‘‘Literature Resources for Chemical Process Industries,’’
Advances in Chem. Ser., No. 10 (1954).

American Chemical Society, ‘‘Searching the Chemical Literature,”Ibid. No. 4 (1951).

Barkley, A., compiler, ‘‘Manual of Reference Sources in Chemistry,’’ Washington Uni-
versity Libraries, St. Louis, Mo., 1950.

Crane, E. J., Patterson, A. M., ‘‘Guide to the Literature of Chemistry,”’ Wiley, New York,
1927.

Dyson, G. M., ‘‘Short Guide to Chemical Literature,” Longmans, Green, New York, 1951,

Kirk, R. E., D. F. Othmer, eds., ‘‘Encyclopedia of Chemical Technology,’’ Vol. 8, pp.
418-67, Interscience Encyclopedia, New York, 1952.

Mellon, M. G., ‘‘Chemical Publications, Their Nature and Use,’’ 2nd ed., McGraw-Hill,
New York, 1940. .

Soule, B. A., ‘‘Library Guide for the Chemist,’”” McGraw-Hill, New York, 1938.

‘“Thorpe’s Dictionary of Applied Chemistry,’”” 4th ed. rev., Vol. VIII, pp. 613-20, Long-
mans, Green, New York, 1949,

Technical Librarians and Documentalists

Bradford, S. C., ‘‘Documentation,” Public Affairs Press, Washington, D, C., 1950.

Crossland, D. M., Kellan, W. P., eds., ‘‘Availability of Library Research Materials,"’
Library Trends, 2, No. 4 (1954).

Jackson, L., ed., ‘‘“Technical Libraries, Their Organization and Management,’’ Special
Libraries Association, New York, 1951.

Weil, B, H., ed., ‘“The Technical Report,”” Reinhold, New York, 1954.

Technical Writers and Editors

American Chemical Society, ‘‘Directions for Assistant Editors and Abstractors of
of Chemical Abstracts,’”’ Ohio State University, Columbus, 1952.

Mills, G. H., Walter, J. A., ‘‘Technical Writing,”’ Rinehart and Co., New York, 1954.

Perrin, P. G,, ‘‘Writer’s Guide and Index to English,’’ rev. ed., Scott, Foresman and Co.,
Chicago, 1950.

Perry, J. H., ed., ‘‘Chemical Business Handbook,’’ McGraw-Hill, New York, 1954.

Skillin, M. E., Gay, R. M., others, ‘‘Words into Type,”’ Appleton-Century-Crofts, New
York, 1948.

Ulman, J. N., ‘‘Technical Reporting,’”’ Henry Holt & Co., New York, 1952.

‘‘United States Governrhent Printing Office Style Manual,” rev. ed., U. S. Government
Printing Office, Washington, D. C., 1953.

University of Chicago Press, Chicago, ‘‘A Manual of Style,’’ 1949.

Weil, B. H., ed., ‘‘The Technical Report,’”’ Reinhold, New York, 1954.

Translators

American Chemical Society, ‘‘Literature Resources for Chemical Process Industries,”’
Advances in Chem. Ser., No. 10 (1954).

Fouchier, J., Billet, F., ‘‘Chemical Dictionary in Three Languages: English- French-
German,’’ Werveries GmbH., Baden-Baden, Germany, 1953.

Holmstrom, J. E., ‘‘Records and Research in Engineering and Industrial Science,’’ 2nd
ed., pp. 316-38, Chapman & Hall, London, 1947.

Mayer, A. W,, ‘‘Chemical-Technical Dictionary (German-English-French-Russian),””
1st American ed., trans. by Menshutkin, B. N.,and Bloch, M. A., Vol. 1, Chemical
Publishing Co., Brooklyn, 1942.

Patterson, A. M., ‘‘French-English-Dictionary for Chemists,’”’ 2nd ed., Wiley, New York,
1954.
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Patterson, A, M., ‘‘German-English Dictionary for Chemists, *’ 3rd ed., Wiley, New York,
1950.

Schaler, C., Singer, T. E. R., ‘‘Foreign Language Dictionaries of Value to the Chemist,”
Division of Chemcial Literature, 126th Meeting, ACS, New York, September 1954.

Market Research Analysts
American Chemical Society, ‘‘Literature Resources for Chemical Process Industries,”’
Advances in Chem. Ser., No., 10 (1954)
Perry, J. H., ed., ‘‘Chemical Business Handbook,’’ McGraw-Hill, New York, 1954.
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