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Government Production Statistics as Sources
For Chemical Planning

MARGARET V. DONNELLY!

Hercules Powder Co., Wilmington, Del.

There are three major sources of chemical statistics: United
States Tariff Commission, for productions and sales statistics
on organic chemicals and plastic materials; Bureau of the
Census, for production and shipments of inorganic chemicals;
and Bureau of Mines, for coal chemicals. Selected chemi-
cals are reported on a monthly basis, while hundreds are
covered annually. Other sources of chemical statistics are
such agencies as the Alcohol Tax Unit, Tennessee Valley
Authority, and Bureau of Labor Statistics. The publications
of these agencies are discussed in this paper.

Despite the complexity of the chemical industry and its problems of raw materials,
diversified output, and marketing of products, there are numerous aids to management
planning via government statistics. Chemical statistics is a broad subject, but this
paper presents brief comments on the types of statistics made available to the industry by
the major chemical statistics collection agencies. At the end of this paper, a representa-
tive listing of publications of these agencies is presented.

Types of data currently available on chemicals include production, consumption by
producing plants, interplant transfers, sales, and stocks. Plant capacities are not usually
reported and price data on manufactures are not covered although, in annual statistics,
unit values can be calculated where quantity and value of sales are reported.

There are three major chemical statistics agencies in the Federal Government. The
Bureau of the Census is the regular collection agency for inorganic chemicals; the Tariff
Commission is responsible for production and sales figures on organic chemicals; and the
Bureau of Mines collects figures on coke and coal chemicals and many other statistics of
interest to the chemical industry. Other government agencies contribute also to varying
degrees. For example, the Aleohol Tax Unit, Tennessee Valley Authority, Department of
Agriculture, Bureau of Labor Statistics, Bureau of Transport Economics, Office of Busi-
ness Economics, and Federal Reserve Board include some chemical reporting in their
various individual functions.

Inorganic Chemicals

The various current services of the Bureau of the Census are helpful to chemical
market researchers. The Census Bureau publishes 63 regular reports, on a monthly and
quarterly basis, known as the “Facts for Industry’’ series. In the chemical classification,
there are monthly reports covering glue, gelatin, paint, varnish and lacquer, and super-
phosphate, and one on inorganic chemicals which lists 80 basic inorganic chemicals and
contains figures on primary production. A special Census Bureau report on ‘“Inorganic
Chemicals and Gases”” contains 1950 data on more than 100 chemicals with compara-
tive figures for earlier years wherever such figures were available. A similar summary
was released for 1951.
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Another monthly “Facts for Industry’’ containing statistics of value to the chemical
industry is the Fats and Oils series. There are two of these reports: One contains
figures on crushing, end-of-month stocks of raw materials, production, shipments and
transfers for vegetable oils, animal fats, fish and marine-mammal oils, and secondary
products. The second report contains statistics on consumption of the foregoing ma-
terials by specific end uses, arranged by edible and inedible categories. The inedible
classification separates uses into soap, chemicals, paint and varnish, lubricants and
greases, and linoleum and oilcloth.

Of interest, also, to the chemical industry are such “Facts for Industry’’ reports as the
monthly one on softwood plywood which, in addition to figures on production and con-
sumption of plywood, contains data on consumption of glue by types of glue. The Pulp,
Paper and Board reports which are also part of the “Facts for Industry” series should not
be overlooked, particularly by researchers engaged in surveying markets for paper
chemicals. Glass Containers, another monthly publication in the series, offers information
of value to those engaged in a survey of sodium sulfate, for example.

It is readily apparent to users of the “Facts for Industry” reports of the Bureau of
Census that the series is indeed well named. Exact titles and numerical identification of
the reports are shown in the list presented at the end of this paper.

The Census Bureau has a series of “Cotton Ginning Reports” of special interest to agri-
cultural chemical manufacturers. Included are figures on cotton ginned, yields of lint,
and acreages; statistics are shown by counties and states. In some cases, the published
data represent joint efforts of the Census Bureau and the Bureau of Agricultural Eco-
nomics.

Foreign Trade Statistics

The Census Bureau has responsibility also for compilation and publication of United
States foreign trade statistics. It is virtually impossible for a researcher studying domes-
tic markets for a given chemical or group of chemicals to overlook the importance of im-
ports and exports. Often, imports of a specific product may spell the difference between
short supply and balance. And exports may be an important aspect of the total market
for a chemical or chemical product. The Census Bureau publishes monthly export sta-
tistics on 2700 products, of which 276 are chemicals; the figures are arranged by com-
modities first, followed by countries of destination. The series on imports covers approxi-
mately 5300 items each month and figures are arranged by commodity and country of
origin. These reports are available from the Bureau of Census at nominal subscription
rates. To assist users of foreign trade statistics, the Census Bureau publishes import and
export classification schedules, known as Schedules A and B, respectively. These sched-
ules list numerical commodity classifications and reference to them is necessary to make
fullest use of the monthly foreign trade reports, as items follow the schedules’ numerical
arrangement. In addition to the regularly published import and export statistics, the
Bureau of the Census provides monthly reports on close to a hundred items upon special
arrangements made with requesting companies and organizations. (Service consists
usually of selecting individual items from within basket, or miscellaneous, groups.) The
bureau charges for such special services are based on the time devoted to compiling the
desired figures. During 1951, charges for special reports ranged from $21 to as much as
$600 on an annual basis. However, when additional requests are received for an identical
report, it is possible to reduce the cost to each subscriber.

One unable to locate individual items in either current manufacturers’ reports or
foreign trade statistics should ask; as a matter of fact, Census Bureau ‘officials welcome
interest and questions.

Organic Chemicals

Organic chemicals production statistics are collected, compiled, and published
monthly and annually by the United States Tariff Commission. The monthly report is
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necessarily limited to the most significant and basic organic chemicals and, currently,
includes data on 71 items, while the annual report lists thousands-of organic chemicals and
contains as well, in Part II, a directory of manufacturers of organic chemicals.. The
commission also reports, on a monthly basis, production of synthetic resins with statistics
arranged by end-use classifications. These two monthly services are of great value to the
chemical industry in watching production trends and in comparing current output of
individual items with earlier periods.

Special studies on chemicals which are particularly helpful are released from time to
time by the Tariff Commission. One, published in September 1951, is a summary of in-
formation on uses, production, trade, and supply of industrial aleohol. In the 50 pages
of the report, there is a wealth of data; some of the figures go back to 1935 and 1937 and
there is some information on alcohol in countries outside the United States. Another
series of special reports, entitled “War Changes in Industry”’ was released a few years ago.
While these do not come under the heading of current statisties, often the summaries con-
tain official estimates on production and consumption of chemicals for which figures are
not published generally. There are 10 publications in the series of interest to the chemical
industry; among them are those on mercury, magnesium, petroleum, dyes, clay, and
plastic produets.

The Bureau of Mines is a source of many chemical statistics. The monthly Coke and
Coal Chemicals report, part of the bureau’s “Mineral Industry Surveys,” contains, in
addition to data on oven and beehive coke production, figures on production of ammonium
sulfate, ammonia liquor, naphthalene, benzene, toluene, xylene, solvent naphtha, pyridine,
crude coal tar, and cresote oil. Sales and end-of-month stock figures are also shown in the
report. A useful feature of the report is the year-end supplement which gives year’s
totals by months.

It is not strictly current, but the mine of information in the annual Minerals Yearbook
cannot be overlooked. The commodity reviews in the yearbook contain statistics on
domestic production, foreign trade, consumption by end uses, prices, information on new
mines and old ones and, often, historical data on a given mineral. The chemical market
researcher will find many useful data in these commodity reviews; a casual check of com-
modities covered indicates that use of chemicals and related products is reported for at
least 50 commodities. Helpful statistics are found on arsenie, barium chemicals, bismuth,
chromium, clays and their consumption in chemicals, paints, insecticides, and fertilizers;
there are figures on copper sulfate, feldspar and fluorspar, helium, lead and zinc pigments
and minera] earth pigments, magnesium and mercury, potash, sulfur and pyrites, titan-
jum, and even isotopes. There are many other items covered in the Minerals Yearbook.
Because of the coverage involved, the yearbook is usually about 2 years late in being re-
leased, but the Bureau of Mines releases preprints of individual chapters in advance of the
complete volume and there are also many monthly and quarterly reports released in the
“Mineral Industry Surveys’ series.

Various Sources of Chemical Statistics

The Alcohol and Tobacco Tax Division of the Bureau of Internal Revenue prepares
and releases monthly and annually a report entitled Comparative Statistics on Ethyl
Alcohol which contains statistical data on materials used at industrial alcohol plants,
production of domestic undenatured alecohol, and end-of-month stocks, as well as figures
on imported alcohol. State summaries of production, withdrawals, and stocks are also
shown. At the end of each fiscal year, June 30, the division releases figures on specially
denatured alcohol and its uses; the statistics are classified into uses falling within general
categories (such as solvents, as in pharmaceutical products, cleaning and preserving, and
flavoring preparations) and into uses as raw material in the production of chemicals, or use
as a fluid or as a fuel.

The Tennessee Valley Authority publishes as a supplement to its annual reports a
series of statistical tables which have value to chemical market researchers. One such
table is a summary of agricultural materials distributed both inside and outside the valley
and shows sales to governmental agencies as well as other sales of concentrated super-
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phosphate, calcium metaphosphate, and fused tricalcium phosphate, ammonium nitrate
fertilizer, calcium phosphates, etc. Figures on the disposition of chemical products are
reported in tons.

The Bureau of Agricultural Economics of the Department of Agriculture has several
statistical services which are useful to the chemical industry. Of special interest is the
quarterly Naval Stores Report, which contains figures on production, distribution, con-
sumption, and stocks of turpentine, both wood and gum types. Industrial consumption
of both rosin and turpentine are shown by 15 specific industries, including quantities con-
sumed by chemicals and pharmaceuticals, ester gums and synthetic resins, and paint,
varnish, and lacquer. In addition, this quarterly report covers miscellaneous naval
stores production, including products such as pine oil and resin oil.

The Production and Marketing Administration of the Department of Agriculture
released a comprehensive report in the summer of 1950 entitled ‘“World Trends in Supply,
Distribution and Prices of Naval Stores, 1934-1949,” which is a valuable addition to naval
stores statistical material.

Another Bureau of Agricultural Economies report of interest to the chemical industry
is the one published monthly, Dry Casein. This report contains figures on estimated

. production of casein as well as stocks held by driers at the end of each month.

The Bureau of Labor Statistics has just begun release of tables resulting from its
interindustry relations study of 1947. Very generally, this study is concerned with the
distribution of all output in the United States for 1947, by both industry of origin and
industry of destination. The tabulations which have been prepared are the result of 2
years’ work by the Bureau of Labor Statistics at the request of the National Security
Resources Board and the Air Force. The purpose of the project is to improve industrial
mobilization planning; and data were obtained from other government agencies as well as
by direct survey of industries. Chemicals, of course, are covered in the survey and the
total gross output of the industry is shown as somewhat over $14 billion in 1947, with 45
specific industries’ total purchases of chemicals. Since the input-output analysis will
benefit mostly those industries which supply other industries, it can be expected that the
chemical industry will find considerable use for the statistics resulting from this study.

The Bureau of Labor Statisties reports monthly prices for chemicals in its wholesale
price index series. The chemicals and allied products group is made up of chemicals, drug
and pharmaceutical materials, fertilizer and mixed fertilizer materials, and oils and fats.
The bureau has announced a revision of its wholesale price index beginning with January
1952 prices. The January report contains figures on the revised basis back to January
1947, with the revised series linked to that early month. In the revised index, the Bureau
of Labor Statistics is using the 1947 to 1949 period as representing 100 instead of 1926 as
had been the case. For the first time, plastics will be included in the Bureau of Labor
Statistics wholesale price index. Other important items developed during or since the
end of World War II are included in the new index.

The Bureau of Transport Economics and Statistics of the Interstate Commerce
Commission is responsible for the freight statistics on commodities which can be used in
various ways by the chemical industry. Since 1947, the bureau has had data, on a sample
basis, of terminated traffic by commodity breakdowns. Issued quarterly, the Group V
statistics titled Manufactures and Miscellaneous include numerous chemicals and chemical
products. ‘Number of carloads and tons are reported for Class I steam railways in the
United States. Although no longer published, the state statistics by origination, destina-
tion, and commodity were useful data. Collection and publication of these figures were
discontinued in January 1952.

The indexes of industrial production compiled by the Board of Governors of the
Federal Reserve System provide an indication of the level of total industrial production as
well as of individual industries and groups of industries. These indexes, which compare
present output with average output during the 1935 to 1939 period, are published monthly
in the Federal Reserve Bulletin. Indexes are compiled and published for the over-all
chemical industry and for three separate segments: paints, rayon, and industrial chemi-
cals. The indexes are useful in measuring growth trends and in making comparisons with
other industries.
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Interesting data on working capital of United States corporations, assets, liabilities,
and net worth are included in the quarterly financial report series of the Federal Trade
Commission and Securities and Exchange Commission. Chemicals and allied products
are included as a group along with all other manufacturing firms. The Securities and
Exchange Commission collects data for corporations registered with it, while information
on nonregistered manufacturers is obtained from a carefully selected sample by the Fed-
eral Trade Commission. The series began with the first quarter of 1947 and is intended
to meet general needs of Government and the public for current authoritative financial
statistics.

The Office of Business Economics, Department of Commerce, obtains dollar sales
figures each month from representative chemical companies as well as data on inventories.
The individual company figures are classified into three groups: industrial chemicals,
drugs and soaps, and other—which includes paints and fats and oils. From this informa-
tion, it is possible to estimate total sales each month by the entire chemical industry.
These estimates are published regularly in the Survey of Current Business, a monthly
service of the Department of Commerce. Manufacturers are thus able to compare their
individual sales performance with the industry as a whole. Similarly, inventories are
reported. Unfilled orders data are somewhat difficult to obtain for the chemical industry,
however.

Uses of Statistical Aids

The various statistical aids which have been discussed, when used intelligently, make
it possible for chemical manufacturers to know more about raw material supplies, and to
determine quantitatively how rapidly new industries are expanding or, conversely, others
are contracting. Chemical statistics are useful in production scheduling; in studying
markets for already existing or new products; and in establishing sales quotas and de-
veloping advertising programs and inventory policies. They enable the management of a
company to compare the company’s activity or position with that of the entire industry or
segment of the industry.

Determination of market concentrations is possible. Statisticsy particularly the
general statistics of an industry, help the researcher measure performance. For example,
it is believed that Census Bureau figures for ‘“value added by manufacture” are almost
synonymous with gross margin, since for many industries this is the difference between
value of product shipped and cost of materials, fuel and electricity, and contract work.

Government chemical statistics generally can be used to advantage by both large and
small manufacturers. They form the base for analysis of trends and survey of markets;
without such a base, chemical market research would be much more difficult to accomplish
and results much more open to question.

Numerous complaints are made by representatives of chemical companies as to the
limitations and quality of some series of chemical statistics; at the same time, it is usually
admitted that, despite shortcomings, the figures are better than none. Chemical com-
panies often are not as careful as they might be in filling in statistical schedules on their
products; many errors creep in. Some of these errors are discovered rather quickly
when the reports are examined in Washington, but others may never come to light. The
final total figures for a given product or group of products, therefore, are only as accurate
as the respondent companies are accurate in their reporting to the collecting agencies.
Another frequently voiced complaint concerns the lateness of published figures. Again,
control of publication of figures is largely in the hands of chemical companies. A few
slow-to-report chemical manufacturers can hold up publication for several days or weeks,
especially if the delinquent companies are responsible for a sizable production of one or
more chemicals. Tardiness in reporting not only delays publication of totals but adds to
government expense in obtaining missing figures.

Government officials and statistical personnel, responsible for collection, compilation,
and publication of statistics, are as anxious to do an accurate and worth-while reporting
job as the industry is desirous of having such help available to it. Chemical statistics
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collection agencies in Washington give courteous attention and sincere cooperation with
problems, and welcome suggestions for improvement of existing current statistics.

Selected Sources of Government Statistics on Chemicals

Bureau of the Census, Washington 25, D. C.
Facts ForR INDUSTRY SERIES (monthly unless otherwise noted)
Animal Glue, Ser. M19M.2a.
“‘Animal and Vegetable Fats and Oils, 1950,”” Ser. M17-1-00. Annual data, 1949 and 1950.
Fats and Oils, Ser. M17-1.
Fats and Oils (Factory Consumption), Ser. M-17-2.
Gelatin, Ser. M19M.1.
Glass Containers, Ser. M77C.
Inorganic Chemsicals, Ser. M19A.
“Inorganic Chemicals and Gases, 1950,” Ser. M19A-00 (1952). Annual data, 1947 through 1950.
Paint, Varnish, Lacguer and Filler, Ser. M19].
Pulp, Paper and Board, Ser. M14A.
Softwood Plywood, Ser. M13B.
Superphosphate, Ser. M19D.
Corron GINNING REPORTS
Cotton Ginning (preliminary reports). Eleven releases during season with an additional end-of-
season report issued in March of the following year; shows number of bales of cotton ginned, by
state.
Consolidated Cotton Report. 5 monthly reports each year, August to December; issued jointly by
Bureau of the Census and Bureau of Agricultural Economies.
Fore1GN TRADE STATISTICS
United States Exports of Domestic and Foreign Merchandise (Commodity by Country of Destina-
tion), FT 410, monthly and annually.
United States Imports of Merchandise (for Consumption; Commodity by Country of Origin), FT
110, monthly and annually.
Statistical Classification of Commodities Imported into the United States, Schedule A (August 1, 1950).
Statistical Classification of Domestic and Foreign Commodities Exported from the United States,
Schedule B (January 1, 1952).
United States Tariff Commission, Washington 25, D. C.
Preliminary Report on Production of Specified Synthetic Organic Chemicals tn the United States, Ser.
6-2, monthly.
Preliminary Report on Production and Sales of Synthetic Plastics and Resin Materials, Ser. 6-10,
monthly.
Synthetic Organic Chemicals, United States Production and Sales, annually. Latest covers 1951.
INDUSTRIAL MATERIALS SERIES
“Ethyl Alcohol” (Industrial Alcohol), Rept. M-1 (September 1951).
‘WAR CHANGES IN INDUSTRY SERIES
‘“Aluminum,” Rept. 14.
“China Clay or Kaolin,” Rept. 23 (1947).
“Dyes,” Rept. 19 (1946).
‘“‘Industrial Alcohol,” Rept. 2 (January 1944).
“Magnesium,” Rept. 10.
“Mercury,” Rept. 4 (June 1944).
‘‘Petroleum,” Rept. 17 (1946).
‘‘Plastic Products,” Rept. 28 (1948).
“Refractory Magnesia”” (Magnesite), Rept. 12 (1945).
“Rubber,” Rept. 6 (1945).
United States Bureau of Mines, Washington 25, D. C.
MINERAL INDUSTRY SURVEYS (monthly unless otherwise noted)
Bauxzite, quarterly.
Cadmium.
Coke and Coal Chemicals.
Copper Sulfate.
Lead Consumption.
Natural Gasoline and Allied Products.
Native Sulfur, monthly and annually®
Zinc Ozxide.
Minerals Yearbook, annually.
Alcohol and Tobacco Tax Division of the Bureau of Internal Revenue, Treasury Department,
Washington 25, D. C.
Comparative Statistics on Distilled Spirits, monthly and fiscal year.
Comparative Statistics on Ethyl Alcohol, monthly and fiscal year.
Comparative Statistics on Fermented Malt Liquors, monthly and fiscal year.
Comparative Statistics on Wines, monthly and fiscal year.
Statistics on the Use of Specially Denatured Alcohol, fiscal year.
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Tennessee Valley Authority, Knoxville, Tenn.
Annual Report of the Tennessee Valley Authority.
Bureau of Agricultural Economics of the U. S. Department of Agriculture, Washington 25, D. C.
Dry Casein, monthly.
Naval Stores Report, quarterly.
Production and Marketing Administration of the U. S. Department of Agriculture, Washington 25,
D. C.
“World Trends in Supply, Distribution, and Prices of Naval Stores, 1934-49" (July 1950).
Bureau of Labor Statistics of the U. S. Department of Labor, Washington 25, D. C.
Average Wholesale Prices and Index Numbers, monthly.
Bureau of Transport Economics and Statistics of the Interstate Commerce Commission, Washington
25, D. C.
‘‘State to State Distribution of Carload Tonnage by Major Commodity Groups, 1950,” processed
(1952).
Board of Governors of the Federal Reserve System, Washington 25, D. C.
Federal Reserve Bulletin, monthly.
Federal Trade Commission, Washington 25, D. C.
Quarterly Financial Report on United States Manufacturing Corporations, published jointly with the
Securities and Exchange Commission.
Office of Business Economics of the U. S. Department of Commerce, Washington 25, D. C.
Survey of Current Business, monthly.
Industry Survey: Manufacturers’ Sales, Inventories, New and Unfilled Orders, qlonthly.

Receivep April 22, 1952. Presented before the Division of Chemical Literature, Symposium on Literature
Sources for Chemical Market Research, at the 121st Meeting of the AMERICAN CHEMICAL SocieTYy, Buffalo,
N. Y.
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Chemical Statistics and Commerce’s
Chemical Division

F. M. HOFFHEINS and OSCAR A. COLTEN

Chemical and Rubber Division, Business and Defense Services Administration,
U. S. Department of Commerce, Washington, D. C.

In programming chemical expansion and in studying
supplies and requirements of chemicals, statistics
are essential. Production statistics are obtainable
through federal agencies, but data on plant capaci-
ties, uses, and raw material requirements are also
necessary. Such data were developed by the Chemi-
cal Division of the National Production Authority on
officially approved forms, which were sent to chemical
producers. By the end of 1951, 92 specific chemicals
were surveyed, analysis of data is in progress regu-
larly, and results of such analyses are put to immedi-
ate use by the various chemical specialists.

During periods of national emergency, a system of priorities and allocations of ma-
terials and facilities based on supply and requirement studies of products and services is
essential for national security. The basis of such studies is accurate and detailed statis-
tical information.

Chemicals and allied products are so vital to national security that a control system
must be ready for immediate use. This requires that the Government have at hand at
all times up-to-date statistics on a variety of basic chemicals.

In recent years the nation has gone through two such emergencies: World War II
and the Korean action. During World War 11, a series of war agencies was established to
assume responsibilities for priorities and allocations. The last and best known of these
was the War Production Board. Regardless of the name, however, each of these agencies
had a division which was responsible for chemicals.

In 1947, in enacting the National Security Act, Congress made provision for establish-
ment of an agency which would be concerned with ecoordinating military, industrial, and
civilian mobilization. The National Security Resources Board, as this agency was known,
had both short- and long-range planning responsibilities in the areas of manpower; stabili-
zation of civilian economy; production, procurement, and distribution of goods; supply-
requirement statistics of manpower, resources, and productive facilities; stockpiles; and
dispersion of industry and government.

In the period between World War II and the Korean action, the Chemical Division of
the Commerce Department’s Office of Domestic Commerce continued its long-standing
function of compiling and disseminating statistics of concern to the chemical and chemical
process industries.

Mobilization Program Required by Korean Action

The second emergency period started with the outbreak of the Korean action. The
organizational setup of defense agencies during this emergency differed to some extent
from that during World War II, but the basic objectives were the same.

10
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In September 1950, for example, Congress passed the Defense Production Act which
authorized the President to mobilize the economy. Under this act, NSRB remained a
planning agency and several new agencies were set up to handle operating responsibilities
in the fields of production and economic control.

The organization, as it finally shaped up, was headed by the Defense Production
Administration (later Office of Defense Mobilization) which established policy and co-
ordinated the activities of various operating units. Except for the Office of Price Stabili-
zation, most mobilization agencies were set up within existing government agencies.

One of the most important of these and the one which controlled chemicals, was the
National Production Authority (NPA) set up within the Department of Commerce.
NPA had 33 divisions, including the Chemical Division. The nucleus of this unit was
personnel from Office of Domestic Commerce’s Chemical Division.

NPA’s Chemical Division was responsible for promoting national defense and es-
sential civilian economy by stimulating production of chemieals and providing production
facilities as needed. Its duties also included restrictions on the use of critical materials
for nonessential purposes, and taking measures to assure equitable distribution of critical
materials for defense and civilian uses.

The NPA Chemical Division was organized into seven branches, five of which were
concerned with commodities and two with program and requirements and facilities.

Statistics Vital in War Planning

The Chemical Division could not have performed its authorized function of stimulat-
ing defense production had it not been for industry and commodity statistics. Personnel
had to know current production, consumption, and stocks of chemicals and related prod-
ucts. It had to be informed of existing demand and possible future demand for hundreds
of inorganic and organic chemicals. Because of its functions concerned with processing
applications for rapid tax amortization and loan assistance, the division also kept in-
formed of planned chemical expansions.

One of the basic types of controls exercised over the nation’s industry during the
Korean action was the Controlled Materials Plan (CMP). Under CMP, steel, copper,
and aluminum were allocated to industry. The Chemical Division was responsible for
allocating these basic materials to manufacturers of 16 groups of chemical produets such
as paint, catalysts, and plastics. On July 1, 1953, CMP was replaced by the Defense
Materials System (DMS).

To control use of critical chemicals, various types of regulations were used. The
basic one (NPA order M-45) was designed to provide for distribution and use of limited
supplies of chemicals so as best to serve the interests of national defense and civilian
production. Approximately 10 chemicals were controlled by this order. These included:
naphthenic acid, polyethylene, resorcinol, sebacic acid, methylene chloride, methyl chlo-
ride, Thiokol, Teflon, sulfuric acid, and plastie-type nylon.

Special orders were issued to control the sale and use of such chemicals as sulfur and
chlorine.

Use and interpretation of chemical statistics were basic to all these operations.

Certificates of Necessity

Another major use of chémical statistics involved the handling of applications for
certificates of necessity and loan applications.

Under the certificate of necessity program, ‘“construction, reconstruction, erection,
installation, or acquistion of facilities necessary in whole or in part in the interest of na-
tional defense during this emergency period” was allowed accelerated tax amortization
on that portion of the amount applying to defense purposes. During the Korean action
period some 1400 applications for certificates of necessity were processed by the Chemical
Division. These certificates represented investments running over $3 billion.

To know when added capacity was needed, the Chemical Division had to obtain ac-
curate and up-to-date supply-requirement data. Some statistics for this purpose were
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available in the form of published and unpublished figures of several government agencies
which collect, compile, and distribute chemical statistics. During this period, organiza-
tions like the Bureau of the Census, Tariff Commission, and the Bureau of Mines expanded
their monthly schedules at the request of the Chemical Division. They obtained current
data on production, consumption, and stocks on an additional 100 or more chemicals.
“Old-line”” agencies were used to collect this material to avoid setting up duplicate or over-
lapping facilities.

In some cases, where it was necessary to obtain statistical data of a type not collected
by old-line agencies, the NPA Chemical Division collected the data. Typical examples
are information concerning plant capacity, proposed future production, raw material
requirements, power consumption, and end-use patterns. During the war the capacity
and end-use data were not made available publicly.

As was the case at the end of World War II when “wartime end-use patterns” for
approximately 60 chemicals were made public, current end-use data are being released
by the Chemical Division. Individual company figures are not disclosed.

In all of its operations, the Chemical Division utilized the services and advice of
industry advisory committees. These committees, which totaled about 50, represented
large, medium, and small producers of specific chemieals.

The practice of using industry-trained personnel on a rotating basis was adopted by
the NPA commodity divisions, including the Chemical Division. Those men served on a
full-time or consultant basis, usually without compensation (WOC).

By using industry advisory committees and industry trained men, the Chemical
Division was able to get help in intelligent interpretation and analysis of the chemical
statistics it compiled.

New Postwar Organization

The mobilization activities tapered off after the Korean action and controls on chemi-
cals were taken off. NPA was dissolved and the Commerce Department reorganized its
commodity divisions with the object of furnishing a service to industry on a more normal
peacetime basis. Inherent in the reorganization planning, however, was the idea that
the new setup should serve as the nucleus for any future mobilization programs. Business
and Defense Services Administration, as the new organization is called, includes 25
commodity divisions. The Chemical and Rubber Division is one of these.

The Secretary of Commerce has continued the policy of utilizing the services of in-
dustry leaders on a rotating basis. These men serve as head of the Chemical and Rubber
Division for periods of 6 months. To assure continued smooth operations, the deputy
director is a career government employee.

The Chemical and Rubber Division is still carrying on certain activities called for
by the Defense Production Act. One of these relates to certificates of necessity and loan
applications. This program calls for extensive use of chemical statistics, as noted above.

Another activity relating to chemical statistics is the publication of end-use patterns
of basic chemicals. Several of these have been issued, including benzene, toluene, sulfur,
and sulfuric acid. New ones are planned and older ones are being updated.

Of interest to those who use statistics is the Chemical and Rubber Division’s pro-
posal to renew publication of regular reports on the chemical industry. These will be es-
sentially analytical, showing trends in various phases of the industry.

The Chemical and Rubber Division of BDSA is interested in collecting and dissemi-
nating data and statistics concerning the chemical industry. Very often it has data,
some of them unpublished, which are available for the asking, except for emergency
periods when release of statistics could be a security problem.

Realizing full well that “to give is to get,” the Chemical and Rubber Division, as a
service organization to industry and government, welcomes requests, whether they be
letters, phone calls, or personal visits.
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Sources of Statistics

As noted above, the Chemical and Rubber Division is a secondary source of most
chemical statistics data. It compiles and analyzes data collected by ‘‘old-line”’ govern-
ment agencies.

From a chemical marketer’s viewpoint, the Chemical and Rubber Division serves
well as a point in Government where information can be obtained as to the availability
and loeation of chemical statistics issued by government agencies.

The only statistical reports currently issued by the Chemical and Rubber Division
are consumption and end-use patterns of various basic chemicals. These do not appear
at any regular interval but when the data are available. To date reports on benzene,
toluene, sulfur, and sulfuric acid have been issued.

Prior to the Korean action, the division issued monthly reports on the chemical indus-
try. These were discontinued. Plans to resume publication of the report ‘‘Chemical and
Rubber Monthly Industry Report” are still in the discussion stage. Similarly, the
synopses of information on major commodities were discontinued but may be resumed.
These would appear in the monthly report and possibly as separate reprints.

Principal sources of statistics of interest to the chemical and chemical process indus-
tries are cited in the ‘““Chemical Statistics Directory.” This publication was prepared
by the Chemical and Rubber Division of the Commerce Department. The first edition
of this appeared in 1947 and covered the year 1945. The second edition was printed in
1949 and covered the period 1946-47. No revised editions have appeared since that
time. Copies of the first are available from the Superintendent of Documents, U. S.
Government Printing Office, Washington 25, D. C., at $0.15. Copies of the second are
available at the same address at a cost of $0.20.

The principal agencies cited in these directories and the areas which they cover are
cited below: Bureau of the Census, inorganic chemicals, export-import data; Bureau of
Internal Revenue, alcohol; Bureau of Labor Statistics, wages, hours, employment, pay-
roll, and wholesale and retail prices and indexes; Bureau of Mines, metals and minerals;
Bureau of Narcotics, narcotics; Department of Agriculture, chemicals from agricultural
products, naval stores, fertilizer, agricultural chemicals; Department of the Interior,
petroleum, gas, and coal; Federal Reserve System, business indexes; and Tariff Com-
mission, synthetic organic chemicals, trade agreements data.

RECEIVED for review April 22, 1952. Presented before the Division of Chemical Literature, Symposium on
Literature Sources for Chemical Market Research, at the 121st Meeting of the AMERICAN CHEMICAL SOCIETY,

Buffalo, N. Y. The authors were with the Chemical Division of NPA when this paper was prepared, Mr.
Colten as a WOC from Shell Chemical Co.
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State Sources of Market Information

JOHN D. McPHERSON and E. D. SIMPSON
American Cyanamid Co., New York, N. Y.

A survey was made of sources of market information
limited geographically to one state. Directories of
chemical manufacturers for three states are published
separately. Directories of manufacturers for 45
states are available; in most cases, chemical manu-
facturers are grouped under a separate heading.
Organizations, with addresses, which can supply
information on the mineral, agricultural, or forestry
resources are tabulated. State planning and de-
velopment agencies for 38 states are listed.

The title of this symposium is “Literature Sources for Chemical Market Research.”
This is repeated here, because Webster’s two most applicable definitions of literature are
“The body of writings having to do with a given subject’’ and (colloquial) “Any kind of
printed matter.”” Some of the sources covered by this paper are agencies which may
supply information on request. The distinction is that such information does not now
exist as literature.

By way of further definition, “state source” is intended to mean a source which
gives information confined to the geographic limits of one state. Such sources are not
necessarily functions of state government or of state, county, and city governments.

Obtaining Sources of Information

“Market Research Sources, 1950” (62), published by United States Department of
Commerce, was used as the starting point for a mail survey upon which this paper is
based. Paragraphs 126-280 of ‘“Market Research Sources” list agencies of state and
local governments. Each of the forty-eight states has a commission for collection and
publication of information on employment; unemployment; employment by area,
major industry, establishment; and earnings, wages, and hours. Thisinformation onem-
ployment and labor is the only item of market value which is exclusively furnished by
state governments and is the only uniform type of data supplied by all forty-eight states.

Other commissions functioning under state governments, found in more than amajor-
ity of the states and having data which might be useful in some market studies, pertain to
highways and motor vehicles; development, planning, and promotion; and agriculture
and geology. Other parts of “Market Research Sources,” which list some potential state
sources, were Part III, Colleges and Universities; Part IV, Chambers of Commerce;
Part VI, Commercial Organizations; and Part VII, Publishing Companies.

In preparing the mail questionnaire, some of the factors universally required in a
market research study were kept in mind. These were producers and their locations,
consumers and their locations, and raw materials used and their availability. Each
questionnaire was prepared as an individually typed letter and was addressed to one
agency within each state. The agency was selected from among the listings in “Market
Research Sources.”

14
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The questions asked in each instance were:

Is there a published list of chemical manufacturers?

Available from? (name and address)

Price?

Does it give products manufactured?

If there is not a list of chemical manufacturers, are they included in a general direct-
ory of manufacturers?

If so,

Available from? (name and address)

Price?

- Does it give a listing of products manufactured?

Is there a source of information on availability of raw materials in the state? (name

and address)

Is there a state planning commission or similar bureau which ean answer specific ques-
tions such as status of chemical industry in the state, availability of raw materials, location
og cinarkets, availability of plant sites, and transportation systems? (If so, name and
address)

Directories of Chemical Manufacturers

Answers to the first question showed that a list of chemical manufacturers or an official
directory of chemical manufacturers had been published separately for only three states.
Several replies, however, referred to Chemical Engineering (57) for October 1948 in
which there was published a directory of prime producers of chemicals in the western
states. Reference was also given to “Principal Chemical and Metallurgical Industries of
the Pacific Northwest—Information Circular No. 3" published by Raw Materials Survey,
Portland, Ore. (60).

Forty-five states have published a directory of manufacturers. In each case, chemi-
cal manufacturers are included, and in most of these, they are grouped together under a
separate heading. Although Washington and Oregon have not issued directories, the
chemical manufacturers may be found in “Principal Chemical and Metallurgical In-
dustries of the Pacific Northwest’’ compiled by the Industrial Division, Seattle Chamber
of Commerce in January 1950 (53), and also in (60), mentioned previously.

Directories of manufacturers, as issued by various states, will be found to range in
size from a mimeographed pamphlet to a very large bound volume. They will vary in
make-up from a simple alphabetical listing of firm names to a combination listing alpha-
betically, geographically, and by-product grouping. Some of them list only firm names or
firm names with general nature of business, whereas some include a detailed list of the
products manufactured by each firm. Information taken from many of these directories
will be found no more comprehensive than the same data taken from national or trade
publications, such as “Thomas Register”’ (61), “Moody’s Industrials”’ (59), and the Buyers
Guide Issue of Chemical Week (68). However, they should be of value if a market study
is to be made of a limited geographic region.

A list of directories of manufacturers, where they may be obtained, and their prices
are given in the bibliography.

Information on Natural Resources

The third question was about natural resources. Agencies having this information
were of various types. In most states there are one or more organizations which can sup-
ply information on the agricultural, forest, and mineral resources. In some cases, the
names of individuals were given as sources. These have been eliminated from the sources
of information on raw materials availability which are listed in Table I. The caliber of
information available from the sources listed as being able to supply data has not been
tested. The names were suggested in answer to our questionnaire, and it is hoped they
may serve some useful purpose.
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Table I. Sources of Information on Raw Materials Availability

ALABAMA
Agricultural: Agricultural Experiment Station, Alabama Polytechnic Institute, University, Ala.
Forest: State Department of Conservation, Montgomery, Ala.
Mineral: Geological Survey of Alabama, Unxversxty, Ala. School of Chemistry, University of Alabama,
University, Ala.
ARIZONA
Department of Mineral Resources, State Fairgrounds, Phoenix, Ariz.
ARKANSAS
c Geology Division, Arkansas Resources and Development Commission, 446 State Capitol, Little Rock, Ark.
ALIFORNIA
Research Department, California State Chamber of Commerce, 350 Bush St., San Francisco 4, Calif.
State Division of Mines, Ferry Building, San Francisco 4, Calif.
COLORADO
Colorado State Chamber of Commerce, Chamber of Commerce Bldg., Denver, Colo.
CONNECTICUT
Connecticut Development Commission, State Office Building, Hartford, Conn.
DELAWARE
Delaware State Development Department, Dover, Del.
FLORIDA
Bureau of Business and Economic Research, University of Florida, Gainesville, Fla.
Agricultural: Agriculture Expenment Statlon University of Florida, Gainesville, Fla.
Fishery: Marine Laboratory, Flori Mg State Umversny, Tallahassee, Fla.
Marine Laboratory, Unxverslty of Miami, Coral Gables, Fla.
Forest: State Forester, Tallahassee, Fla.
Mineral: State Geologist, Tallahassee, Fla.

IpaHO
Idaho State Chamber of Commerce, Boise, Idaho
ILLINOIS
Agricultural Department, University of Illinois, Urbana, Ill
State Geological Survey, Urbana, Il
INDIANA
Department of Chemical Engineering, Purdue University, Lafayette, Ind.
K School of Agriculture, Purdue University, Lafayette, Ind.
ANSAS
Agricultural Experiment Station, Kansas State College, Manhattan, Kan.
Kansas Industrial Development Commission, 903 Harrison, Topeka, Kan.
Kansas State Geological Survey, Lawrence, Kan.
KENTUCKY
Agricultural & Industrial Development Board, Commonwealth of Kentucky, Frankfort, Ky.
Department of Geology, University of Kentucky, Lexington, Ky.
Department of Mining and Metallurgical Engineering, College of Engineering, University of Kentucky,
Lexington, Ky.
LoUISIANA
State Department of Agriculture and Immigration, P. O. Box 951, Baton Rouge 1, La.
Louisiana Geological Survey, Geology Building, Louisiana State Umversxty, Baton Rouge 4, La.
Louisiana State Forestry Commlssnon P. 0. Box 1269, Baton Rouge 2, La.
State Department of Commerce and Industry Baton Rouge 4,
Statistician, State Department of Conservatlon State Capitol, Baton Rouge 4, La.
MARYLAND
Department of Geology, Mines and Water Resources, Johns Hopkins University, Baltimore 18, Md.
MIicHIGAN
Geological Survey Division, Michigan Department of Conservation, Lansing, Mich.
MINNESOTA
Minnesota Department of Business Research and Development, 117 University Ave., St. Paul 1, Minn.
Minnesota Geological Survey, University of Minnesota, Minneapolis, Minn.
MI88ISSIPPI
Mississippi Agricultural and Industrial Board, Box 849, Jackson, Miss.
MIi88OURI
Missouri Division of Resources and Development, State Office Building, Jefferson City, Mo.
Industrial Bureau, St. Louis Chamber of Commerce, St. Louis, Mo.
State Geologist, Rolla, Mo.
MoONTANA
Montana Bureau of Mines and Geology, Butte, Mont.
NEBRABKA
Conservation and Survey Division, University of Nebraska, ancoln Neb.
Division of Nebraska Resources, State of Nebraska, Lincoln 9, .
NEvADA
Colorado River Commission, 209 South Third St., Las Vagas, Nev.
New HAMPSHIRE
New Hampshire Forestry and Recreation Commission, State House Annex, Concord, N
New Hampshire State Planning and Development Commission, State Office Bmldxng' Concord N. H.
State Geologist, University of New Hampshire, Durham, N. H.
New MEexico
Bureau of Mines and Mineral Resources, Socorro, N. M.
N S§hool of Agriculture, New Mexico College of Agnculture and Mechanical Arts, State College, N. M.
EW YORK
New York State Department of Commerce, 112 State St., Albany 7, N. Y.
NoORTH CAROLINA
Industrial Division, Department of Conservation and Development, Raleigh, N. C.
Nortr DAkOTA
o North Dakota Research Foundation, State Capitol, Bismarck, N. D.
HIO
State Geologist, Orton Hall, Ohio State University, Columbus 10, Ohio
OKLAHOMA
o Oklahoma Geological Survey, University of Oklahoma, Norman, Okla.
REGON
Raw Materials Survey, 701 Woodlark Building, Portland 5, Ore.
PENNSYLVANIA
Pennsylvania Grade Crude Oil Association, P. O. Box 96, Oil City, Pa.
Pennsylvania State Planning Board, Pennsylvania Department of Commerce, Harrisburg, Pa.
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Table I. (continued)

RHODE IsLAND
Rhode Island State College, Agricultural Experiment Station, Kingston, R. I.
SouTH CAROLINA
Geologist, State Research, Planning and Development Board, 234 Wade Hampton Building, Columbia.

SoutH DAkOTA
South Dakota Natural Resources Commission, State Capitol, Pierre, S. D.

TENNESSEE
Tennessee Division of Geology, Nashville, Tenn.
Tennessee State Planning Commission, 517 Commerce Street, Nashville, Tenn.

T Tennessee Valley Authority, Knoxville, Tenn.

EXAS

Bureau of Business Research, College of Business Administration, The University of Texas, Austin 12, Tex.

TAH
UtIaIltl IS)ts.te Department of Publicity and Industrial Development, 512 Atlas Building, Salt Lake City 1,
a

VERMONT
Vermont Development Commission, Montpelier, Vt.
Vermont State Forestry Service, Montpelier, Vt.
VIRGINIA
Industrial Service Division and Department of Research, Virginia State Chamber of Commerce, 111 North
Fifth St., Richmond 19, Va.
WASHINGTON
Raw Materials Survey, 701 Woodlark Building, Portland 5, Ore.
WEST VIRGINIA
West Virginia Industrial and Publicity Commission, Charleston 5, W. Va.
WiIsCONSIN
State Geologist, 115 Science Hall, University of Wisconsin, Madison 6, Wis.
WyoMiNGg
Natural Resources Research Institute, The University of Wyoming, Laramie, Wyo.
State Geologist, The University of Wyoming, Laramie, Wyo.

State Planning and Development Agencies

The fourth question requested information on state planning or development agencies.
Thirty-eight states have such agencies in one forin or another; they are listed in Table II.
Most of these are adjuncts of state government, but, in some cases, chambers of com-
merce or other organizations sponsor this activity. The function of planning and develop-
ment agencies has been well expressed by one state—i.e., “to investigate, assemble, de-
velop, and study information regarding the economic resources and industrial opportuni-
ties and possibilities of the state.”

Development and planning agencies can be quite helpful in supplying answers to
specific questions regarding industrial matters within the state. Most of these agencies
have issued numerous publications which describe the state’s resources, potentials, and
opportunities. It should be remembered, however, that only thirty-eight states have
such agencies. In some of these states, the development and planning agency is more
concerned with governmental development than with industrial and economic progress.
Here again, if a market study is to be confined to one or more states, these organizations
should certainly be consulted.

Table Il.  State Planning and Development Agencies

ALABAMA
Alabama State Planning Board, Montgomery, Ala.
ARIZONA . .
Industrial Development Committee, Phoenix Chamber of Commerce, Phoenix, Ariz.
ARKANSAS .
Arkansas Resources and Development Commission, State Capitol, Little Rock, Ark.
CALIFORNIA . .
c Research Department, California State Chamber of Commerce, 350 Bush Street, San Francisco 4, Calif.
OLORADO
State Planning Commission, State Office Bldg., Denver, Colo.
CONNECTICUT
Connecticut Development Commission, State Office Bldg., Hartford, Conn.
DELAWARE
Delaware State Development Department, Dover, Del.
FLORIDA
. Florida State Improvement Commission, Tallahassee, Fla.
D

AHO

Idaho State Board of Examiners, Boise, Idaho
INDIANA
I Indiana Economic Council, 610 Board of Trade Bldg., Indianapolis, Ind.
owWA
K Iowa Development Commission, Central National Bldg., Des Moines 9, Iowa

ANBAS

Kansas Industrial Development Commission, 903 Harrison, Topeka, Kan.

KENTUCKY
Agricultural and Industrial Development Board, Commonwealth of Kentucky, Frankfort, Ky.
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Table Il. (continued)

Louisiana
M Planning Division, State Department of Public Works, State Capitol, Baton Rouge 4, La.
AINE
Maine Development Commission, State House, Augusta, Me.

MARYLAND .
Industrial Development Bureau, Baltimore Association of Commerce, 22 Light St., Baltimore 2, Md.
The Maryland State Planning Commission, 100 Equitable Bldg., Baltimore 2, Md.

M ASSACHUSETTS
Massachusetts Development and Industrial Commission, 20 Somerset St., Boston, Mass.
Massachusetts State Planning Board, 334 Boylston St., Boston, Mass.

MICHIGAN X
Department of Economic Development, 422 West Michigan Ave., Lansing 15, Mich.

MINNESOTA .

M Department of Business Research and Development, 117 University Ave., St. Paul 1, Minn.

I8SOURI
Missouri Division of Resources and Development, State Office Bldg., Jefferson City, Mo.

MoNTANA
Montana Resources Development Board, Helena, Mont.

NEVADA
Nevada State Planning Commission, 319 North Carson St., Carson City, Nev.

NeEw HAMPSHIRE

N b{]ew Hampshire State Planning and Development Commission, State Office Bldg., Concord, N. H.

EW JERSEY
Division of Planning and Development, Department of Conservation and Economic Development, 520
East State St., Trenton, N. J.

New MEexico
New Mexico Economic Development Commission, Sante Fe, N. M.

NorTH DAKOTA
Greater North Dakota Association, Fargo, N. D

Ont North Dakota Research Foundation, Bismarck, ‘N. D.

HIO
Int}gstg# Development Department, Ohio Chamber of Commerce, 820 Huntington Bank Bldg., Columbus
, Ohio

OKLAHOMA
Oklahoma Planning and Resources Board, 533 State Capitol, Oklahoma City 5, Okla.

PENNSYLVANIA
Pennsylvania State Planning Board, Pennsylvania Department of Commerce, Harrisburg, Pa.

Soutn CAROLINA
Chief of Development, State Research, Planning and Development Board, 234 Wade Hampton Bldg.,

Columbia, S. C.

TENNESSEE
Tennessee State Planning Commission, 517 Commerce St., Nashville, Tenn.

VERMONT
Vermont Development Commission, Montpelier, Vt.

VIRGINIA
State Planning Division, Department of Conservation and Development, Finance Bldg., Richmond, Va.

WASHINGTON
Washington State Industrial Development Committee, 600 Ranke Bldg., Seattle, Wash.

WISCONSIN
Wisconsin State Planning Board, State Office Bldg., Madison, Wis.

WyomiNGg
Wyoming Natural Resource Board, Cheyenne, Wyo.

Additional Sources

There are also many other sources of information within the variousstates. Some of
these furnish information as a public service. Some do specific surveys for a fee. These
miscellaneous sources—state, city, and regional chambers of commerce; business and
economic bureaus at state universities; trade associations; - newspapers; banks; and con-
sulting firms—are too numerous to list.

Another valuable source of state and regional information is the series of symposia
oh Resources for the Chemical Industry published in Industrial and Engineering Chemis-
try. These symposia, each covering one of the Federal Census Districts as established
by the Bureau of the Census, have been a continuing series organized by the Division of
Industrial and Engineering Chemistry of the ACS since the 119th National Meeting in
1951.
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(58) Chem. Week, J. E. Blackburn, Jr., McGraw-Hill Bldg., 330 W. 42nd St., New York 36, N.Y.,
Buyers Guide Issue.
(59) ‘“Moody’s Industrials,” Moody’s Investor Service.
(60) Raw Materials Survey, 701 Woodlark Bldg., Portland, Ore., ‘Principal Chemical and
Metallurgical Industries of the Pacific Northwest, Information Circular No. 3,”
April 1948.
(61) “Thomas Register,” 40th ed., New York, Thomas Publishing Co., 1950.
(62) U. S. Department of Commerce, ‘‘Market Research Sources, 1950,” 9th ed.

REecevep April 22, 1952. Presented before the Division of Chemical Literature, Symposium on Literature
Sources for Chemical Market Research, at the 121st Meeting of the AMERICAN CHEMICAL SocCIETY, Buffalo, N. Y.
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Trade Associations as a Source
Of Market Data

TERESA G. LABOV!
Sinclair Refining Co., 600 Fifth Ave., New York 20, N. Y.

A survey of 2600 U. S. trade and allied organizations was
undertaken in order to determine what information of chemical
market interest was compiled by these groups. Associations
were requested to list chemicals or commodities on which they
collected statistical or other forms of information, indicating what
particular aspect was covered—e.g., production, consumption,
sales, prices, foreign tariffs, foreign trade, new products, new
equipment, production facilities, labor, or others. For each
aspect, answers to two questions—how often collected and to
whom available—were requested. Information on journals,
books, and other publications issued by the associations was also
obtained. This paper summarizes the results of the findings of
the survey, indicating various sources of data for several chem-
icals and commodities. A table listing specific information which
is representative of the data obtained is included.

According to the book, “National Associations of the United States” (1), compiled by
the Office of Domestic Commerce of the U. S. Department of Commerce, “A trade asso-
ciation may be defined as a nonprofit, cooperative, voluntarily-joined organization of
business competitors, designed to assist its members and its industry in dealing with
mutual business problems in several of the following areas: accounting practices, business
ethics, commercial and industrial research, standardization, statistics, trade promotion,
and relations with Government, employees, and the general public.”

Many of the journals, bulletins, standards, and irregular publications of trade asso-
ciations belong to a well-used segment of chemical literature. Among many others, the
ASTM standards, the MCA safety regulations, the Journal of the AGA, the NPVLA
Abstract Bulletin, and the AM A Facts and Figures on Automobiles come to mind.

Less well-known, except among the experts within the field involved, are the monthly,
weekly, or even daily releases which many associations issue, in some cases containing a
wealth of useful information, often in statistical form. To the writer’s knowledge, no
compilation of market research data of chemical interest that are available from trade and
allied associations has recently been made.

It was felt that an inquiry into material issued by such societies would provide a
source of data that would be of particular use to persons working in the field of chemical
literature whose specialty was not necessarily market literature, but who were called
upon to pinch-hit, or even, sometimes, to substitute for the market expert.

To this end a survey of 2600 U. S. trade and allied organizations was undertaken to
determine what information of chemical market interest was compiled by each group.
Questionnaires were sent to each organization, requesting a list of chemicals or commodi-
ties on which statistical or other forms of information was collected. Associations were

1 Present address, 15 Cresent Way, Palisade, N. J.
22
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asked to indicate what particular aspect was covered—e.g., production, consumption,
sales, prices, foreign tariffs, foreign trade, new products, new equipment, production facil-
ities, labor, or others. In addition, answers to two questions were requested: How often
is this material collected and to whom is it available? Data on the purpose of the society,
membership number and -qualifications, as well as regular publications, including fre-
quency, to whom available, and price, were also obtained.

A tabular report of all pertinent data obtained appearsin the forthcoming ““Chemical
Business Handbook,”” edited by J. H. Perry, and published by M¢Graw-Hill Book Co. (2).
The material included in this paper has been selected to illustrate the general types of
data that are available within each of the following broad subject groups: metals and metal
products; food and related industries; textile, apparel, and leather; lumber, furniture,
paper; transportation and public utilities; chemicals and rubber; stone, clay, and glass;
printing and publishing; petroleum, coal, and gas; drugs and hospital supplies; and
miscellaneous. It should be emphasized that the material to be cited is merely representa-
tive of that which was received as a result of the questionnaire, and that the sources
mentioned are not cited as being better than any others that might have been included.

Metals and Metal Products

_ The bulk of associations which fall under the category of metals and metal products
deal with the products, rather than with the metals themselves.

The Lake Superior Iron Ore Association with headquarters in Cleveland is an associa-
tion of producers and sellers of Lake Superior iron ores, as well as fee owners and lessees
of iron ore lands. One of the purposes of this group is to compile and publish statistics
and other information about the iron-ore industry. To this end, the following data on
Lake Superior Iron Ores are collected: consumption, monthly; shipments, weekly; and
analyses and flow maps, annually. This material is available to nonmembers. (Unless
otherwise mentioned, all material discussed is available to nonmembers.)

For iron and steel, the American Iron and Steel Institute, of New York, collects
monthly data on production, consumption, and labor, and annual information on produc-
tion facilities. A comprehensive ‘“Annual Statistical Report’’ (3) is issued.

The American Institute of Steel Construction, Inc., of New York, publishes Steel
Construction Digest (6) quarterly which is available without charge to the public. Pro-
duction and sales data on fabricated structural steel are collected monthly, but these are
restricted to members.

Although named the American Bureau of Metal Statistics, this association, located
in New York, is limited to producers of nonferrous metals, and its main function is the
collection of statistical information on nonferrous metals. Production, consumption,
price, and foreign-trade data are assembled monthly and annually.

Data on zinc and zinc products are available from the American Zine Institute, Inc.,
of New York. Market development and promotion pamphlets relating to galvanized
sheets, metallic zinc paint, and rolled zinc are available at no cost. Information on slab
zine production and shipments is collected monthly. Data on labor are also assembled,
monthly, for the membership only.

Proceeding further into the field of metal products, there is The Wire Association,
located in Stamford, Conn. Data on production, consumption, new equipment, and pro-
duction facilities in the wire industry are collected, annually for the first two, and
monthly for the latter two. An “Annual Buyers Guide and Year Book’ (?) is also prepared,
and a journal, Wire and Wire Products (8), is issued monthly.

The Scientific Apparatus Makers Association, whose main office is in Chicago, col-
lects data on sales, foreign trade, foreign tariffs, foreign markets, new products, and labor
in the fields of scientific instruments, laboratory apparatus, and reagent chemicals. This
information is conditionally available to nonmembers.

Data on the monthly production of machine tools can be obtained from the National
Machine Tool Builders’ Association, in Cleveland. Occasional publications, such as
“Machine Tools Today’’ and “Machines—Prices—Jobs,”’ are issued once or twice a year
to anyone interested.
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The Collapsible Tube Manufacturers Association collects data on collapsible tubes
for tooth paste, medicinal, pharmaceutical, cosmetic, household, and similar products.
Tubes made of tin, lead, a combination of tin and lead, and aluminum are considered.
Information on production, shipments, new orders, and exports is available monthly and
annually. Periodically new products, new equipment, and production facilities are sur-
veyed, as well as labor conditions, including job classifications, rate ranges, and wage-
contract data.

Although issuing no statistical data as such, the Packaging Institute, Inc., of New
York, offers its membership a newsletter, The Packet, (5), and the monthly, Packaging
Abstracts (4).

The last assoeciation to be mentioned in this metals and metal products class is the
National Association of Water Conditioning Equipment Manufacturers, located in Chi-
cago. Annual production data on domestic and industrial water conditioning are col-
lected.

Food and Related Industries

Associations in the food and related industries collect data on everything from soup
to nuts, including potato chips, pineapples, sauerkraut, and a host of other products.
For example, the Milk Industry Foundation, whose main office is in Washington, D. C.,
assembles data on production, consumption, and sales of milk, fluid milk products, and
cottage cheese for its membership.

Data on the consumption, sales, and prices of grain and grain products are collected
by the Milwaukee Grain Exchange. Monthly figures on the production of corn and its
products are assembled by the Corn Industries Research Foundation, New York, but are
available to members only.

Representative of agricultural equipment suppliers is the National Association of
Silo Manufacturers in Norwich, N. Y. Data on production, sales, production facilities,
labor, capital invested, and tonnage of critical materials used for silos are prepared an-
nually.

Data on mineral feeds for livestock and poultry and sundry ingredients contained in
such feeds are collected by the National Mineral Feeds Association, Ine., of Des Moines.
Production and sales figures are available annually to members, and a survey of individual
ingredients used has been initiated.

Information on fertilizers is available from three associations. The American Plant
Food Council, Inc., of Washington, D. C., assembles data on fertilizer and fertilizer mate-
rials, using official government statistics. Reports on production, consumption, foreign
trade and markets, new products and equipment, production facilities, and processes are
compiled as they become available.

The American Potash Institute, Washington, D. C., compiles data on deliveries of
potash for agricultural use by the principal American producers, and on imports of potash.
Data are issued quarterly and annually. Tables of prices of farm commodities and ferti-
lizer materials from published sources together with index figures on prices are published
in the Institute’s magazine, Better Crops with Plant Food (9).

Annual figures on fertilizer consumption are issued by the National Fertilizer Associa-
tion, Inc., in Washington, D. C. In addition, data on the production of superphosphate
are prepared monthly for the membership.

In the field of edible fats and oils, four associations provide data. The Institute of
Shortening and Edible Oils, Inc., in Washington, D. C., issues a monthly report of statis-
tics available on any of the following products: cottonseed oil, soybean oil, peanut oil,
corn oil, federally inspected lard, and creamery butter. Data are compiled from various
government sources and may indicate consumption, supplies, and disappearance, includ-
ing exports and re-exports. In addition some price information, as well as some statis-
tics on inedible oils, such as tung, linseed, animal fats, and greases, are assembled.

The National Cottonseed Products Association, Inc., whose main office is in Memphis,
Tenn., assembles some statistics covering cost of processing cottonseed. A book of Rules
Governing Transactions between Members of the National Cottonseed Products Associa-
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tion (10) is issued annually, and includes terms and definitions, and preseribes grades of
cottonseed and cottonseed products, as well as chemical methods of determining these
grades.

Another source for data on cotton products is the National Cotton Couneil of America
Inc., whose main office is also in Memphis, Tenn. An annual report on “Cottonseed Oil,
Uses and Consumption” is issued (12). In addition, data on foreign trade of cotton,
cottonseed, and their products and by-products are occasionally assembled.

The American Soybean Association, of Hudson, Iowa, collects data on soybeans,
soybean oil, soybean oil meal, lecithin, plywood glues, all livestock feeds, and any com-
modities using soybean products, for the following: production, sales, foreign trade and
markets, new equipment, and production facilities, all annually; prices, daily; and new
product surveys as needed. In addition it publishes a monthly magazine, The Soybean
Digest (14).

Another field to be considered under foods and related industries is that of beverages,
alcoholic and nonalcoholic. Five associations within this area will be considered.

The Malt Research Institute of Madison, Wis., assembles information on barley malt
production, and utilization methods. No statistics are issued.

Data on hops are available to subscribers of “The Hopper,” (11), a monthly journal
published by the United States Hop Growers Association of San Francisco. Information
on production, consumption, sales, prices, foreign trade, tariffs, and markets, as well as
new products and equipment, and processes and labor concerned with hops is issued
irregularly.

The American Society of Brewing Chemists, Inc., of Sturgeon Bay, Wis., collects
annual data on production and processes concerned with brewing, malting, and related
industries.

The Distilled Spirits Institute, Washington, D. C., prepares reports on public revenue
from aleoholic beverages, apparent consumption of distilled spirits by states, the number
of retail licenses for sale of distilled spirits, and analyses of the distribution of the popula-
tion of the United States in relation to areas permitting or prohibiting the sale of distilled
spirits. Some of these publications are available to the public.

Annual surveys of carbonated beverage costs and sales are prepared by the American
Bottlers of Carbonated Beverages Association, in Washington, D. C., for its membership
only. Bulletins on labor problems, law, and legislative matters of interest to the soft
drink industry are compiled, and a monthly publication, Recent Decisions (13), covers the
latest court decisions affecting taxes, labor, products liability, and so forth.

Textile, Apparel, and Leather

The Institute of Textile Technology of Charlottesville, Va., is mainly interested in
cotton fibers, although information on all fibers is collected. Data on production, new
products and new equipment, as well as processes and production facilities are accumu-
lated. The information is mostly confidential, although some is released to the public.

The Textile Economics Bureau, Inc., a technical society of New York, collects
monthly data on production, consumption, sales, foreign trade, and production facilities
for rayon and other man-made fibers.

Although collecting no statistical data per se, the American Association of Textile
Chemists and Colorists, of Lowell, Mass., publishes in their yearbook (15) a comprehensive
list of dyes made in the United States as well as a list of textile chemical specialties.

Within the realm of apparel there is the American Knit Handwear Association, Inc.,
of Gloversville, N. Y. Monthly production and foreign trade information is assembled
on knitted gloves and mittens, knit glove and mitten linings, and slipper sox. Annual
sales data are issued to members.

The National Association of Hosiery Manufacturers, Inc., of New York, issues monthly
data on production, shipments, and stocks of all types of hosiery. Special studies on
imports and exports, based on Bureau of Census data, and special quarterly surveys on

“average hourly earnings are assembled for the membership. An annual bulletin, “Hosiery

Statistics” (16) is available.
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Information on leather belting, mechanical leather packings, and textile leathers is
assembled by the American Leather Belting Association, of New York. Monthly pro-
duction and price data on these commodities are assembled for members, as well as quar-
terly labor and production information.

Of interest to users of apparel, and also to chemists, are laundry techniques, on which
data is assembled by the National Association of Institutional Laundry Managers, of
Philadelphia. Information on new products and equipment, processes, labor, production
facilities, and production of laundry techniques is available upon request.

Lumber, Furniture, Paper

As in the case of metals, the bulk of associations in the field of lumber, furniture, and
paper are concerned with the products, rather than the raw material.

Data on lumber are available from two associations. The California Redwood
Association, of San Francisco, assembles monthly statistics on redwood lumber production,
stocks, and shipments. The Western Pine Association of Portland, Ore., issues weekly,
monthly, and annual data on production, consumption, and sales of Western pine lumber.
Statistics on prices, new products, equipment, facilities, and processes are assembled, but
are usually available to members only.

The Northern Hemlock & Hardwood Manufacturers Association, of Oshkosh, Wis.,
issues weekly production, consumption, and sales figures on lumber, timber, and logs.
Special studies on furniture, boxes, and wood! chemicals are made from time to time.
Some of this information is distributed regularly to nonmembers, while some requires
special arrangement.

Data on wooden desks, chairs, and other office furniture are assembled by the Wood
Office Furniture Institute, of Washington, D. C., for its membership. Information on
production, sales, new equipment, and labor is included.

An association concerned with household furniture is the National Association of
Furniture Manufacturers, of Chicago. Information on production, sales, and labor in the
field of wooden, upholstered, and metal household furniture is assembled, but distribution
is limited to membership.

Data on hardwood, plastics, glue, varnish, resin products, steel, and copper, including
production, sales, prices, and new equipment and products, are collected by the National
Association of Piano Tuners of Cleveland.

The United States Pulp Producers Association, Inc., of New York, issues annually
“Wood Pulp Statistics”” (17) which is available to anyone interested in the wood pulp
industry. Data on the production, consumption, and sales of wood pulp are assembled
monthly, and on production facilities, biennially. These are restricted to members.

Monthly data on newsprint paper, chemicals, and power generation, including produc-
tion, consumption, foreign trade, foreign tariffs, foreign markets, and new products, proc-
esses and equipment, are assembled by the Newsprint Service Bureau, Inc., of New York.
In addition, information on production facilities is issued annually.

The two associations which remain to be considered in this wood, furniture, and paper
group concern packaging. The Laminated Bakery Package Research Council and the
Paraffined Carton Research Council, both of Chicago, assemble monthly production and
sales figures on laminated paperboard packages for baked goods and paraffined cartons,
respectively. In both cases data are available to members only, although special reports
are sometimes prepared for the public.

Transportation and Public Utilities

The Aircraft Industries Association of America, Inc., collects production, sales, and
foreign-trade data on civil and personal aircraft, air frames, and aircraft engines. This
information is restricted to members, as are data on labor turnover and the general finan-
cial situation.

As they are needed, the Aircraft Owners and Pilots Association, of Washington, D. C.,
assembles data on almost all phases of aircraft and related products such as fuels, lubri-
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cants, plastics, fabrics, and metals. Again this information is usually available to mem-
bers only.

Information on automobiles and automotive parts is more readily obtainable. For
example, the American Finance Conference, of Chicago, publishes in its monthly magazine
Time Sales Financing (23), information on sales financing of automobiles and other con-
sumer durable goods.

The Automotive Parts Rebuilders Association, of Chicago, collects data on the pro-
duction, consumption, sales, prices, new products, new equipment, processes, and labor
involved in automotive parts manufacture.

Monthly statistics on the production of cars, trucks, and buses are available from
the Automobile Manufacturers Association, of Detroit. In addition, Automobile Facts, a
monthly journal (18), “Automobile Facts and Figures,”” an annual yearbook (19), and
“Motor Truck Facts,” a biennial report (20), are published. All are available without
charge.

Committee reports on highway design, construction, maintenance, finance, and
operation are issued from time to time by the American Road Builders’ Association, of
Washington, D. C. Data on highways and streets are collected. ,

The Society of Industrial Realtors, whose main office is in Washington, D. C., pub-
Jishes information on plant sites and plants purchased or sold in the chemical field by its
members.

In the area of public utilities, the American Water Works Association, New York,
collects data on water utilities, including production, consumption, sales, and prices.
This information is available by purchase of the Journal of the American Water Works
Assoctation (21).

Data on quantities and characteristics of waste water, both sewage and industrial,
are available in the journal Sewage and Industrial Wastes (22) published by the Federation
of Sewage and Industrial Wastes Associations, Champaign, Illinois. No regular statis-
tical services are carried on, although general service inquiries are handled for members
and nonmembers.

Chemicals and Rubber

Associations in the chemicals field range from societies which include the whole field
of chemistry to those which are concerned with one individual chemical. The most in-
clusive of such associations is, of course, the Manufacturing Chemists’ Association, Inc.,
of Washington, D. C. Its publication, “Chemical Facts & Figures” (32) covers, in its
third edition, the period 1946 to 1949, inclusive (the second edition covered the period
1940 to 1945). This series includes statistics from official sources on chemical production,
sales, wholesale prices, foreign tracc, and employment. The third edition is 420 pages
long.

Industrial and Engineering Chemistry, an AMERICAN CHEMICAL SOCIETY publication,
issues a special number every other June (even years) called Facts and Figures for the
Chemical Process Industries. Production and consumption data is given for inorganic
chemicals, organic chemicals, chemical specialties, and minerals and raw materials. A
financial section gives data on one hundred of the principal companies in the chemical
and process industries. Another section covers imports and exports of chemical and al-
lied products. I&EC has also published over the last several years symposia on resources
for the chemical industry. These symposia presented before national meetings of the
ACS cover the major geographical divisions of the United States as defined by the Bureau
of the Census. Typical resources reviewed are agricultural, wood, mineral, fuel, water,
power, transportation, manpower, and education.

Data on prices of chemicals are published weekly by Chemical and Engineering News
(26), another publication of the AMERICAN CHEMICAL SOCIETY.

In a slightly narrower field, the Synthetic Organic Chemical Manufacturers Associa-
tion of the United States, located in New York, publishes Lists of Chemical Imports (31)
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weekly; Reports on Competitive Status of Imports under Par. 27 & 28 of Tariff Act (35)
monthly; and Chemical Patent Lists (27) weekly. This information is available to mem-

-bers only.

Proceeding further from the universal to the particular, the field of photography is
represented by three associations. The Master Photo Dealers’ & Finishers’ Association,
of Jackson, Mich., collects data on all factors pertaining to the photographic business.

Data on motion picture and television film production and projection equipment are
to be found in the Journal of the Soctety of Motion Picture and Television Engineers (30),
published monthly by the Society of Motion Picture and Television Engineers, Inc., of
New York. In addition, items on new products and new equipment and processes are
included.

The National Microfilm Association, of Hingham, Mass., collects information on the
production, consumption, processes, production facilities, and new equipment and prod-
ucts in the field of microfilming and microdocumentary reproduction. These data are
generally not available to nonmembers. Much of the published data appear in the jour-
nal American Documentation (24), published by the American Documentation Institute.

Data on rubber tires and recapping materials are issued annually by the National
Association of Independent Tire Dealers, Inc., of Washington, D. C. On a limited basis,
information on consumption, sales, production facilities, and labor is supplied to non-
members.

Two associations are concerned with paints. The National Paint, Varnish and
Lacquer Association, of Washington, D. C., through its Statistical Division, compiles
current data on domestic and Canadian sales, trends in hours and earnings, statistics on
fats and oils, price indexes of prepared paints and paint materials, and other information.
Such data are published in the weekly journal, Coatings (28), for its membership. The
association issued in 1950 a ‘“‘Statistical Handbook” (33) on the paint industry to its
members. A supplement of this handbook will contain later statistics on production
and sales, consumption of raw materials, exports, price data, and other information.

The Federation of Paint & Varnish Production Clubs of Philadelphia, Pa., does not
gather statistics, but rather publishes papers and data of technical or production interest
to members in its monthly journal (34).

Seven associations of interest in the fields of soap, perfumes, and related materials
will be considered. The Toilet Goods Association, Inc., of New York, issues annually
data on sales of perfumes, cosmetics, and other toilet preparations.

Information on sales, sales management, and inventories of sanitary chemicals,
janitor supplies, maintenance equipment, and so forth is compiled by the National Sani-
tary Supply Association, Inc., of Chicago, for its membership. ,

The National Beauty & Barber Manufacturers’ Association, of Washington, D. C.,
issues monthly data on sales of cosmetics and beauty- and barber-shop equipment. A
buying guide and a dealers’ directory are also published. For its membership, monthly
consumption data and weekly foreign-trade and foreign-markets information on beauty-
and barber-shop equipment, supplies, shampoos and soaps, cosmetics, packaging materials
and containers, are assembled.

Data on glycerine, products used in the production of glycerine, and substitutes or
competitives is available from the Glycerine Division of the Association of American Soap
& Glycerine Producers, Inc., of New York. Monthly figures on production, consumption,
prices, foreign trade, and stocks are issued. A quarterly journal, Glycerine Facts (29),
is published.

The Fatty Acid Section of the Association of American Soap & Glycerine Producers,
Inc., of New York, collects monthly data on the production, sales, and stocks of fatty
acids and any products used in their production.

Data on the production and sales of tall oil are available to members of the Tall Oil
Association. Specifications are also issued semiannually.

The Essential Oil Association of U. 8. A., of New York, issues annually a list of trade-
marks and specialty names used in the industry and sponsors a compendium of standards
and specifications for a number of essential oils and synthetic aromatics. Its basic trade
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association function is membership assistance in problems of import, export, credit,
freight, and insurance. :

Quarterly data on sales in dollars and tonnage of liquid and dry adhesives are avail-
able from the Adhesives Manufacturers Association of America, located in New York. In
addition, annual labor statistics are compiled.

The Institute of Makers of Explosives, of New York, collects statistics on dynamite
and blasting powder for use by the Bureau of Mines, U. S. Department of the Interior, in
preparing its annual releases. Booklets to promote the safe handling and use of explosives
are available.

Annual data on the consumption of agricultural limestone and other liming materials
can be obtained from the Agricultural Limestone Institute, of Washington, D. C.

Technical data concerning applications, safe practices, handling, storing, and use of
industrial gases, calcium carbide, and acetylene and its allied products are assembled by
the International Acetylene Association, of New York, for its membership.

The main function of the Calcium Chloride Association, of Washington, D. C., is
research and distribution of information on uses of calcium chloride. To this end, a
bimonthly publication, Calctum Chloride Association News (25), is issued.

Stone, Clay, and Glass

The American Concrete Institute, of Detroit, collects information on concrete, ac-
cessory materials, and construction equipment. Within staff limitations, assistance. is
available in finding sources of needed information on concrete, especially that in the litera-
ture of the society, including its Journal of the American Concrete Institute (36).

The Marble Institute of America, Inc., of Mount Vernon, N. Y., issues, periodically,
brochures on the technical and promotional phases of interior-building marble, of both
foreign and domestic origin.

For its membership, the Porcelain Enamel Institute, Ine., of Washington, D. C.,
collects data on the production, consumption, processes, and new products of porcelain
ename] and components.

Monthly data on the production of mineral wool used in housing is available to
members of the National Mineral Wool Association, located in New York. Various re-
ports, reprints, technical information, and charts concerning the scope of the industry are
available at cost to the publiec.

The Acoustical Materials Associations of New York collects monthly sales data on
acoustical materials for its membership.

Annual data on iron blast furnace slag production, sales, methods of transportation,
and labor are available from the National Slag Association, of Washington, D. C. A
publication, “Iron Blast Furnace Slag: Production, Processing, Properties and Uses,”
prepared by the group is available (37).

The Structural Clay Products, Inc., of Washington, D. C., collects data semiannually
on brick and tile production for its membership.

The American Glassware Association, of New York, issues data annually on the
foreign trade of pressed and blown glassware. Monthly figures on production and sales
of glassware are prepared for the membership.

Printing and Publishing

The Printing Industry of America, in Washington, D. C., issues to its members
monographs on employee-employer relations, as well as news of labor settlements.

The National Editorial Association, whose main office is in Chicago, collects annual
data on markets and media concerning newspaper and commercial printing. Cost stud-
ies of production, market studies of consumption and sales, price studies of operation,
and data on postal and other legislation pertaining to the industry are issued annually.
In addition, information on new equipment, processes, and labor costs is assembled.

The American Booksellers Association, Inc., of New York, publishes annually for its
membership the “ABA Book Buyer’s Handbook” (38).
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Table 1.

Acoustical Materials Association,
59 East 55th St., New York 22, N.Y.

Adhesives Manufacturers Association of America,
441 Lexington Avenue, New York 17, N.Y.

Agricultural Limestone Institute,
1415 Elliot Place, N.W., Washington 7, D.C.

Aircraft Industries Association of America, Inc.,
610 Shoreham Bldg., Washington 5, D.C.

American Bureau of Metal Statistics,
50 Broadway, New York, N.Y.

American Gas Association, Inc.,
420 Lexington Ave., New York 17, N.Y.

American Glassware Association,
19 West 44th St., New York 18, N.}.

American Institute of Steel Construction, Inec.,
101 Park Ave., New York 17, N.Y.

American Leather Belting Association,
41 Park Row, New York 17, N.Y.

American Soybean Association,
Hudson, Iowa.

American Zinc Institute, Inc.,
60 East 42nd St., New York 17, N.Y.

Association of American Soap & Glycerine Pro-
ducers, Inc.,

Fatty Acid Section,

295 Madison Ave., New York 17, N.Y.

Association of American Soap & Glycerine Pro-
ducers, Inc.,

Glycerine Division,

295 Madison Ave., New York 17, N.Y.

Automotive Parts Rebuilders Association,
1414 South Michigan Ave., Chicago 5, Ill.

Bituminous Coal Institute,
320 Southern Bldg.,, Washington 5, D.C.

Liquefied Petroleum Gas Association, Inc.
11 South LaSalle St., Chicago 3, Il

Milwaukee Grain Exchange.
741 North Milwaukee St., Milwaukee, 2, Wis.

National Association of Independent Tire Deal-
ers, Inc.,
1302 18th St., N.W., Washington 6, D.C.

ADVANCES IN CHEMISTRY SERIES

Selected List of Trade Associations Which Are Sources of Market Data

Data on acoustical materials: sales?, monthly; annual
technical publications.

Data on liquid and dry adhesives: sales in dollars and
tonnage, quarterly; labor, annually.

Data on agricultural limestone and other liming ma-
terials: consumption, annually.

Data on complete aircraft, air frames, and aircraft engines
(civil and personal): production?, sales?, foreign
trade?, financial situation?, and labor turnover, hours,
and earnings?, monthly.

Planes, bimonthly, free.

““The Aircraft Year Book", annually.

Data on nonferrous metals: production, consumption,
prices, and foreign trade, all collected both monthly and
annually.

Data on manufactured, natural, and mixed gas: produc-
tion, facilities, labor, accidents, and reserves, annually;
consumption, sales, monthly; prices, quarterly.

A.G.A. Monthly and numerous other publications.

Data on pressed and blown glassware: production? and
sales?, monthly; foreign trade, annually.

Data on fabricated structural steel: production®,
monthly; sales?, monthly.
Steel Construction Digest, quarterly, free.

Data on leather belting, mechanical leather packings, and
textile leathers: production® and labor?, quarterly;
sales® and prices?, monthly.

Leather Belt Drive News, free.

Data on soybeans, soybean oil, soybean oil meal, lecithin,
and other commodities using soybean products: pro-
duction, sales, foreign trade, foreign markets, new
equipment, and production facilities, annually; con-
sumption, monthly; prices, daily; new products as
needed.

The Soybean Digest, monthly; ‘“The Soybean Blue Book,”
annually.

Data on slab zine: production and shipments, monthly;
labor?, monthly.
“Annual Review. of the Zinc Industry,” free.

Data on fatty acid and any products in the production of
thesame: production, sales, and stocks, monthly.

Data on glycerine, products used in the production of
glycerine, products employing glycerine and sub-
stitutes or competitives: production, consumption,
prices, foreign trade, labor, and stocks, all monthly.

Qlycerine Facts, quarterly, free.

Data on automotive parts: production, consumption,
sales, prices, new product surveys, new equipment,
processes, and labor.

“Annual Trade Directory and Buyers Guide," free.

Data on bituminous coal: production, consumption,
exports, fuel equipment, production facilities.
“Bituminous Coal Annual.”

Data on liquefied petroleum gas and liquefied petroleum
gas containers: production?, consumption?, sales?.
Newsletter and bulletins?.

Data on grain and grain products: consumption, sales,
prices.
Annual report, free.

Data on rubber tires and recapping materials: consump-
tion, sales, production facilities, labor, all annually.
(Available on a limited basis to nonmembers.)

Dealer News, weekly.
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Table |

National Cotton Council of America, Inc.,
P.O. Box 18, Memphis 1, Tenn.

National Editorial Association,
222 North Michigan Ave., Chicago 1, Il

National Fertilizer Association, Inc.,
610 Investment Bldg., Washington 5, D.C.

National Foreign Trade Council, Inc.,
111 Broadway, New York 6, N.Y.

National Mineral Wool Association,
2906 RKO Bldg., New York 20, N.Y.

National Slag Association,
644 Warner Bldg.. Washington 4, D.C.

Newsprint Service Bureau, Inc.
342 Madison Ave., New York 17, N.Y.

Northern Hemlock & Hardwood Manufacturers
Association,
Washington Bldg., Oshkosh, Wis.

Porcelain Enamel Institute, Inc.,
1010 Vermont Ave., N.W., Washington 5, D.C.

Structural Clay Products, Inc.,
1520 18th Street, N.W., Washington 6, D.C.

Synthetic Organic Chemical Manufacturers
Association of the United States,
41 East 42nd St., New York 17, N.Y.

Tall Oil Association,
122 East 42d St., New York 17, N.Y.

Textile Economics Bureau, Ine.b,
10 East 40th Street, New York 16, N.Y.

United States Pulp Producers Association, Inc.,
122 East 42d St., New York 17, N.Y.

Western Petroleum Refiners Association,
1414 Hunt Bldg., Tulsa 3, Okla.

@ Available to members only.
b Not a trade association.

(continved)

Data on cotton, cottonseed, and their products and by-
products: production and consumption, annually;
foreign trade, occasionally.

“Progress Bulletin,”” monthly; “Cotton Counts Its
Customers,” annually; ‘“Cottonseed Oil, Uses and
Consumption,’” annually.

Data on newspapers and commercial printing, markets
and media: price studies of operations, market studies
of production and labor, new equipment studies,
annually.

National Publisher, monthly;
Legislative Bulletin, monthly.

The Publishers Tab &

Data on fertilizer consumption, annually: data on
superphosphate production?, monthly.

Fertilizer Review, quarterly, free; Fertilizer News, bi-
weekly®.

Data on general foreign trade?®.
commodities.)
Bulletins and memoranda®.

(Not listed by individual

Data on mineral wool used in housing: production?,
monthly; scope of industry.

The Reporter, monthly, free.

Various reports, reprints, technical information, maps,

and charts.

Data on iron blast furnace slag: production, sales, labor,
method of transportation, annually.

The Slag Runner, bimonthly?,

“Iron Blast Furnace Slag:
Properties and Uses.”

Production, Processing,

Data on newsprint paper: production, consumption,
foreign trade, foreign tariffs, foreign markets, new
product surveys, new equipment, and processes,
monthly; production facilities and labor, annually.

NSB Monthly Bulletin.

Data on lumber, timber, and logs: production, con-
sumption, and sales, weekly. (Some distributed to
nonmembers: others require special requests.)

Data on porcelain enamel and components: production®,
new products?, new equipment?, processes®. consump-
tion?, labor?, all irregularly.

Data on brick and tile: production?, semiannually.
SCPI News, monthly?2.

Data on chemicals: foreign trade?, weekly, monthly;
patents®, weekly.

Lists of Chemical Imports, weekly®; Reports on Com-
petitive Status of Imports Under Par. 27 & 28 of Tariff
Act, monthly®; Chemical Patent Lists, weekly®.

Data on tall oil: production?, sales®, monthly; speci-
fications?, semiannually.

Tall 04l In Industry, quarterly, free to users or potential
users of tall oil.

Data on rayon and other man-made fibers: production,
consumption, sales, foreign trade, and production
facilities, all monthly.

Rayon Organon, monthly.

Data on wood pulp: production?, consumption?, and
sales, monthly; production facilities?, biennially.
“Wood Pulp Statistics”, annually.

Data on refined petroleum products: production?, con-
sumption?, monthly.
Technical papers and bulletins®.
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Petroleum, Coal, and Gas

The American Gas Association, Inc., whose main office is in New York, collects data
on manufactured, natural, and mixed gas as follows: production, annually; consumption
and sales, monthly, quarterly, and annually; prices, continuously; and construction,
financing, accidents, and reserves, annually. Data on new equipment and processes are
assembled for the membership.

Research bulletins on the production, processes, and new equipment dealing with
utility gas are available from the Institute of Gas Technology in Chicago.

The Liquefied Petroleum Gas Association, Ine., of Chicago, assembles data on pro-
duction, consumption, and sales of liquefied petroleum gas and liquefied petroleum gas
containers. The information is available to members only.

The Natural Gasoline Association of America, in Tulsa, issues no regular statistical
reports, but acts as a clearing house for information on natural gasoline and liquefied
petroleum gas products and production.

Information on lubricants and lubrication devices is collected by the American
Society of Lubrication Engineers, of Chicago, and is included in their bimonthly journal,
Lubrication Engineering (40).

The National Lubricating Grease Institute, whose main office is in Kansas City,
Mo., collects technical information regarding the manufacture or application of
lubricating greases. In addition, monthly data on new products, new equipment, pro-
duction facilities, and processes are available.

Monthly information on production and consumption of refined petroleum products
is available to members of the Western Petroleum Refiners Association of Tulsa.

Information on the capacities and operations of refineries is available from the Na-
tional Petroleum Association, of Washington, D. C. Bulletins are issued to members con-
cerning legal aspects of the petroleum industry.

The Petroleum Equipment Suppliers Association, whose main office is in Houston,
does not usually collect statistics, although at present it is working closely with the Petro-
leum Administration for Defense in compiling product statistics, including production,
consumption, and sales, as needed.

Three associations furnish information on coal. Bituminous Coal Research, Inc.,
of Washington, D. C., collects data continuously on bituminous coal and coal-consuming
equipment, including information on processes, equipment, and new products. Its
technical staff is available to members and consumers on problems affecting coal prepara-
tion and consumption.

The statistical and research section of the Bituminous Coal Institute, of Washington,
D. C., collects data from all available sources concerning production, consumption, and
exports of coal; fuel equipment; and production facilities. These statistics are included
in the “Bituminous Coal Annual” (39) and other publications of the society.

Monthly data on coal consumption and foreign trade, weekly information on coal
production, and periodical new equipment surveys are assembled by the American Coal
Sales Association, of Washington, D. C., for their membership only.

Hospital Supplies and Drugs

Data on sheets, paints, soaps, cleaning compounds, surgical dressings, drugs, thermom-
eters, syringes, needles, and surgical instruments are assembled by the Hospital Bureau
of Standards & Supplies, Inc., of New York. Periodically, information on prices, new
equipment, and tests of qualities is made available to members.

The National Wholesale Druggists’ Association conducts an annual survey of opera-
tions of member wholesalers which is restricted to members only. Research to develop
specific commodity group-handling costs is being carried on for its members.

Miscellaneous

Three associations have functions so broad that it is difficult to place them in any nf
the above groups. The National Foreign Trade Council, of New York, assembles data
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on general foreign-trade tariffs and markets, not individual commodities, for its members.

The Twentieth Century Fund, of New York, which is not a membership organization,
publishes reports, in book form, on a wide range of economic subjects. Examples of such
publications include the following: “America’s Needs and Resources” (48), “World
Population and Production’ (51), “Economic Effects of Technological Developments’ (50),
and “Cartels or Competition” (49).

The Chamber of Commerce of the United States, in Washington, D. C., publishes a
weekly journal, Business Action (41), a monthly journal, Nation’s Business (47), and
Governmental Affairs (46), a daily release during sessions of Congress.

The association maintains the following departments: Agricultural, Commercial
Organization, Construction and Civie Development, Domestic Distribution, Economic
Research, Finance, Foreign Commerce, Governmental Affairs, Insurance, Manufacture,
Natural Resources, Publicity, Trade Associations, and Transportation and Communica-
tion. The Economic Research Department of the Chamber of Commerce publishes a
four-page monthly bulletin, Economic Intelligence (45), which covers new developments in
international and domestic finance, labor economics, and so forth. Publications of the
Foreign Commerce Department have included the following: ‘“Trade Agreements and
the United States Economy’’ (44); “Our 100 Leading Imports’” (43); and “The Inter-
national Trader and International Commercial Arbitration” (42). Numerous other
bulletins and journals are published by this association.

Discussion .

Over one hundred trade and allied associations have been discussed as examples of
sources of market information. The specific data mentioned in each case have been
limited to that which was, more or less, especially of interest in chemical market research.
Table I lists certain of the associations mentioned above, showing in greater detail data
that are available.

Some of the other activities of trade and allied associations, as, for example, the issu-
ance of commodity specifications, the preparation of chemical safety data sheets, and the
publication of journals that contain reports of original research investigations, may pro-
vide a valuable source of data within the context of specific problems. Space forbids
their inclusion.

Policy does vary a great deal from one association to the next, but some trade asso-
ciations have indicated on the questionnaire that they will attempt to answer legitimate
inquiries from nonmembers. Such a service should not be overlooked.

A knowledge of the activities of the trade associations within a literature chemist’s
particular field or fields of interest would seem almost indispensible. An acquaintance
with the associations in the related industries might well prove of equal or greater value.
This paper has attempted to emphasize a source of market data that is perhaps not utilized
as fully as it might be.
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Railroad Transportation Statistics for the
Chemical and Allied Products Industry

H. Y. TURNER

Bureau of Railway Economics, Association of American Railroads, Washington, D. C.

It would be difficult, if not impossible, to visualize
two industries which affect our daily lives to a greater
degree than the chemical and allied products
industry and the railroad industry.  Practically every-
thing we touch in our daily routine and even in our
sleep requires the use of chemicals during some stage
of its production. The railroad industry provides
the transportation services essential to such produc-
tion and distribution. It is only natural, therefore,
that the chemical and allied products industry, with
its many ramifications and requirements of rail trans-
portation, is interested in statistics relating to the
railroads, their facilities, and their services.

Few industries are more closely regulated than the railroad industry. The act to regu-
late commerce which became law April 5, 1887, created the Interstate Commerce Commis-
sion, and delegated many powers to it. Under that act, and subsequent acts extending
the authority and scope of operations of the Interstate Commerce Commission, the rail-
road industry practically has come to live in a glass house. Its rates, fares, and charges
are subject to regulation by the Interstate Commerce Commission and various state regu-
latory bodies. 1n many instances, the rates of pay for railroad employees have been set
by government tribunals (Presidential Emergency Boards), and in emergencies organiza-
tions such as the Defense Transport Administration are given certain powers over rail-
road matters. In fact, practically every action of the industry comes within the purview
of some government agency. Of these, the Interstate Commerce Commission is the most
important.

In the exercise of its regulatory powers, it is but natural that the commission requires
individual railroads to file numerous and voluminous statistical reports, which are sum-
marized and published periodically by the Interstate Commerce Commission for the use
of interested parties. A list of the regularly published reports relating to rail transporta-
tion is given in Table I.

This list enumerates 29 regularly published reports of the Interstate Commerce
Commission which relate to railroad transportation. In most cases, the title of
the report indicates the type of statistics covered. Two of the reports—Annual
Report of Statistics of Railways in the United States, including selected data for
the Pullman Co., Railway Express Agency, Inc., freight forwarders, and private car
owners, and Preliminary Abstract of Railway Statistics (Steam Railways, Railway Ex-
press Agency, Inc., and the Pullman Co.)—are, generally speaking, all-inclusive, in that
they show data (on a calendar year basis) relating to all phases of rail transportation with
respect to:

36
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Finances
Investments
Securities outstanding
Balance sheet
Income account
Profit and loss account
Operations
Mileage (road and tracks owned and operated)
Revenues (by classes of service, freight, passenger, mail, express. etc.)
Expenses (by general and primary accounts)
Employees and compensation
Number of employees for each of 128 classes
Service hours for each of 128 classes
Compensation for each of 128 classes
Equipment in service
Locomotives by class of service
Freight-train cars by type
Passenger-train cars by type

Train performance statistics
Train-miles (freight and passenger service)
Car-miles (freight and passenger service)
Train-hours (freight and passenger service)
Tons per train and per car (freight service), ete.

These data are shown for individual railroads, and summarized by geographic areas.
The quarterly and monthly reports usually relate to some specific phase of railroad opera-
tions and provide interim statistics to indicate what results may be anticipated from opera-
tions for the current year.

All these reports are summaries of returns filed with the Interstate Commerce Com-
mission by the individual railroads. Prior to 1916, annual returns were made on a fiscal
basis (July 1 to June 30). The commission shifted to a calendar year basis beginning with
the year 1916.

Groupings by Classes

Beginning with the year 1911, operating railroad companies were classified for statis-
tical and accounting purposes with respect to their operating revenues by the Interstate
Commerce Commission.

Line-Haul Operating Railroad Companies
Class I Railroads
Roads having operating revenues above $1,000,000 annually
Class IT Railroads
Roads having operating revenues between $100,000 and $1,000,000 annually
Class III Railroads
Roads having operating revenues below $100,000

Switching and Terminal Companies

Companies operate separately for joint account or for revenue, and performing switching and
terminal services only, such as terminal trackage or facilities only, union passenger or freight sta-
tions, stock yards, operating bridges and ferries exclusively, etc. This category is also broken down
into classes on the basis of operating revenues outlined for the line-haul companies.

Occasionally roads are reclassified—that is, shifted from one class to another. Such
reclassifications, however, are not made on the basis of one year’s operation alone, but
only when the operating results of a road over a period of several years definitely indicate
that that road does not belong to the class to which assigned.

Geographical Groupings

In addition to being classified according to operating revenues, railroads are also
grouped geographically for statistical purposes into three districts and eight subdistricts
or regions.

Eastern District. That portion of the United States bounded on the west by the northern and the
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Table I.  Publications Relating to Railroads

Prepared by the Bureau of Transport Economics and Statistics, Interstate Commerce Commission

L e

oo

o® o

10.
11.
12.

13.
14.

15.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.

29.

30.
31.
32.

33.

Annual Reports

Accident Bulletin, Steam Railways

Annual Report on Statistics of Railways in the United States, including selected data for the
Pullman Co., Railway Express Agency, Inc., freight forwarders, and private car owners

Comparative Statement of Railway Operating Statistics, Individual Class I Steam Railways in
the United States

Freight Commodity Statistics, Class I Steam Railways

Preliminary Abstract of Railway Statistics (Steam Railways, Railway Express Agency, Inc.,
and the Pullman Co.)

Summary Tables of the Annual Report on Statistics of Railways in the United States

Tons of Revenue Freight Originated and Tons Terminated, in Carloads, by Groups of Commodi-
ties and by Geographic Areas, Class I Steam Railways (1940 to 1950 only)

Wage Statistics of Class I Steam Railways

Selected Statistics from Annual Reports of Private Car Owners

Quarterly Reports

Summary of Accidents Reported by Steam Railways

Freight Commodity Statistics of Class I Steam Railways

Tons of Revenue Freight Originated and Tons Terminated, in Carloads, by Groups of Com-
modities and by Geographic Areas, Class I Steam Railways (1940 to 1950 only)

Revenues, Expenses, and Statistics of Freight Forwarders

Summary of Quarterly Reports of Persons Furnishing Cars to or on Behalf of Carriers by Rail-
road or Express Companies

Monthly Reports

Freight Train Performance of Class I Steam Railways

Fuel and Power Statistics of Class I Steam Railways

Motive Power and Car Equipment of Class I Steam Railways

Operating Revenues and Operating Expenses of Class I Steam Railways

Operating Revenues and Operating Expenses of Large Steam Railways

Operating Statistics of Large Steam Railways

Passenger Train Performance of Class I Steam Railways

Passenger Traffic Statistics (Other than Commutation), Separated between Coach Traffic and
Parlor and Sleeping-Car Traffic, Class I Steam Railways

Revenue Traffic Statistics of Class I Steam Railways

Selected Income and Balance-Sheet Items of Class I Steam Railways

Summary of Accidents Reported by Steam Railways

Wage Statistics of Class I Steam Railways

Yard Service Performance of Class I Steam Railways

Monthly Comment on Transportation Statistics

Carload Waybill Analyses

The commission has issued a number of statements based on a 1%, sample of terminated carload
waybills filed by Class I steam railways showing, among other things, length of haul, average
load, and revenue per ton-mile for various quarters and years, 1947 to 1951. The list is too
lengthy to be shown here.

Miscellaneous Publications

A.A.R. Freight Commodity Classification (1947 and Supplements). Accounting Department,
Association of American Railroads, 330 Transportation Bldg., Washington 6, D. C. $0.75.

1.C.C. Accounting Classifications for Steam Railroads. Accounting Department, Association
of American Railroads, 330 Transportation Bldg., Washington 6, D. C. $3.50.

The Official Railway Equipment Register (quarterly), Railway Equipment & Publication Co.,
424 West 33rd St., New York 1, N. Y. $3.50 per copy. v

Statistics, Car Building and Car Repairing (Annual). American Railway Car Institute, 19
Rector St., New York, N. Y.
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western shore of Lake Michigan to Chicago, thence by a line to Peoria, thence to East St. Louis,
thence down the Mississippi River to the mouth of the Ohio River, and on the south by the Ohio
River from its mouth to Parkersburg, W. Va., thence by a line to the southwestern corner of Mary-
land, thence by the Potomac River to its mouth.

Southern District. That portion of the United States bounded on the north by the eastern dis-
trict and on the west by the Mississippi River.

Western District. The remainder of the United States, exclusive of Alaska and the island posses-
sions.

The general outlines of the eight territorial regions, embraced in the three so-called
districts, are as follows:

Eastern District

New England Region. The New England States.

Great Lakes Region. The section of the Canadian boundary between New England and the
westerly shore of Lake Michigan to Chicago, and north of a line from Chicago via Pittsburgh to New
York.

Central Eastern Region. The section south of the Great Lakes region, east of a line from Chicago
through Peoria to St. Louis and the Mississippi River to the mouth of the Ohio River, and north of
the Ohio River to Parkersburg, W. Va., and a line thence to the southwestern corner of Maryland and
by the Potomac River to its mouth.

Southern District

Pocahontas Region. The section north of the southern boundary of Virginia, east of Kentucky
and the Ohio River north to Parkersburg, W. Va., and south of a line from Parkersburg to the south-
western corner of Maryland and thence by the Potomac River to its mouth.

Southern Region. The section east of the Mississippi River and south of the Ohio River to a point
near Kenova, W. Va., and a line thence following the eastern boundary of Kentucky and the southern
boundary of Virginia to the Atlantic.

Western District

Northwestern Region. The section adjoining Canada lying west of the Great Lakesregion, north
of a line from Chicago to Omaha and thence to Portland and by the Columbia River to the Pacific.

Central-Western Region. The section south of the northwestern region, west of a line from Chi-
cago to Peoria and thence to St. Louis, and north of a line from St. Louis to Kansas City and thence
to El Paso and by the Mexican boundary to the Pacific.

Southwestern Region. The section lying between the Mississippi River south of St. Louis and
a line from St. Louis to Kansas City and thence to El Paso and by the Rio Grande to the Gulf of
Mexico.

A railroad is usually assigned to that region (and district) in which the greater pro-
portion of its mileage is located. A number of railroad companies operate in two or more
regions or districts, but are classified in only one region and district.

The publications of the Interstate Commerce Commission showing statistical data
have followed the above geographical grouping since 1926. This grouping had its origin
in the rate case of 1920 and in the arrangement of the roads under regional directors dur-
ing the federal control period, January 1, 1918, to February 28, 1920. Summarization of
the statistical data for the regions produces data for the respective districts; summariza-
tion of the data for the three districts produces data for Class I railroads in the United
States.

Many of the statistical data available, particularly those for individual railroads, are
of primary interest to the roads themselves for comparison with other roads. They are
also of interest to holders of railroad securities and the summaries by districts are fre-
quently used in general rate cases before the Interstate Commerce Commission to indi-
cate the rate of return for the districts, as well as for other purposes.

Definition of Chemical Industry

As Class I line-haul railroads account for about 979, of the total operating revenues
and expenses of all steam railroads, and statistical data for those roads are more detailed,
the following analysis of statistics relates to Class I line-haul railroads only.

Before outlining the railroad statistical data relating to the chemical and allied prod-
ucts industry, it seems desirable to define that industry. Table II lists the commodities
produced by the industry (2), as defined by the Manufacturing Chemists’ Association.
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Table ll. Commodity Groups and Subgroups Comprising the Chemical and Allied
Products Industry (2)

Heavy chemicals

Fine chemicals

Synthetic organies (including dyes and intermediates)
Plastics, except synthetic rubber
Explosives

Compressed and liquefied gases

Drugs and pharmaceuticals (excludes proprietary preparations)
Industrial alecohol

Solvents

Wood distillation products

Insecticides and fungicides (agricultural)
Coal-tar, crude and intermediates
Finished coal-tar products

Plastic materials and synthetic resins
Phenolic plastics

Casein and celluloid

Synthetic, organie, and inorganic chemicals
Industrial chemicals

Carbide

Sodium

Ferroalloys

Acids

Alkalies

Salts

Rayon and allied products

Fertilizers, fertilizer materials, and mixed fertilizers
Cottonseed oil

Cottonseed cake

Cottonseed meal

Cottonseed linters

Ammunition and small arms

Explosives and safety fuses

Soap and glycerol

Drugs

Medicines

Paints, varnishes, colors, and fillers
Other chemicals and allied products
Industrial inorganic chemicals
Industrial organic chemicals

Vegetable and animal oils and fats
Synthetic rubber

Synthetic fibers

ICC Freight Commodity Statistics

The Interstate Commerce Commission’s freight commodity statistics would appear
to be of greatest interest to the chemical industry, in that they show, with certain limi-
tations, the transportation service rendered by the railroads to the chemical and allied
products industry (as defined), measuring that service in number of cars and tons of freight
transported and the freight revenue the railroads receive for such transportation service.

The brief description of these freight commodity statistics, which follows, also indi-
cates the changes (and effective dates) that have occurred since these statistics were in-
augurated.

All Steam Railroads, 1888 to 1919. These statistics (in very abbreviated form
as compared with present-day statistics) began in 1888, when only 38 classes or
commodities were reported by all steam railroads. None of the 38 classes presented
anything of interest to the chemical industry. The data reported were tons origi-
nated, and tons received from connections.

Class I Railroads, 1920 to 1927. Effective January 1, 1920, and continuing
through 1927, the number of reporting classes was increased from 38 to 70. For
each of these classes (except l.c.l., for which tonnage figures only are available)
the following data were reported: Carloads and tons originated, carloads and tons
received from connections, and total carloads and total tons carried.
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These 70 commodity classes included only four individual commodities of interest
to the chemical industry—chemicals and explosives, cottonseed and products, salt, and
fertilizers. Generally speaking, the other commodities of particular interest to the chem-
ical industry were submerged in the commodity class entitled “Other Manufactures and
Miscellaneous.” For the four commodities referred to, the number of carloads originated
by the railroads and the freight revenue which the railroads received from the trans-
portation of those commodities, are, by year, as follows:

Total Four Commodities

Year Cars originated Freight revenue
1920 944,998 $25,375,639
1921 745,489 18,495,281
1922 838,186 21,147,712
1923 912,454 23,635,272
1924 941,989 24,139,428
1925 1,052,399 27,293,591
1926 1,079,522 28,003,247
1927 1,075,274 28,877,157
Av. 948,789 24,620,916

An itemized list of the separate categories comprising each of these four commodity classes
can be found in the 1927 issue of “Commodity Classification’ (I).
Because of the growth in industry generally and to accord with such changed con-
ditions, therehave been two revisions of the commodity classifications—in 1928 and in 1947.
Class I Railroads, 1928 to 1946. Beginning with 1928 and continuing through
1946, the number of reporting classes was increased from the 70 to 157 classes. For
the 157 commodity classes, the following data were reported.

Carloads and tons originated
Terminating on line
Delivered to connections
Carloads and tons received from connections
Terminating on line
Delivered to connections
Total carloads and total tons carried
Freight revenue

These 157 commodity classes included 18 classes which are of particular interest to
the chemical industry as defined (Table III). From the reported data, it is possible to
compute for those 18 classes the average tons per car, average revenue per car, and average
revenue per ton, for the years 1928 to date.

Class I Railroads, 1947 to Present. Freight traffic during the years 1941 to
1945 reflected the effect of wartime production with its varying degrees of influence
on certain particular commodities, as a result of which a revision of the commodity
classification was again desirable. Effective with the January 1, 1947 revision,
the number of commodity classes was increased again—this time from 157 to 262
classes. The data reported for each of the 262 classes are the same as shown for
the period 1928 to 1946. Of the 105 new classes, some 17 additional classes are of
interest to the chemical and allied products industry (Table III).

Among these 17 new commodity classes, chemicals not otherwise specified appear as
a separate class. Not only has the number of separate classes been expanded, but the
composition of each of these classes has been enlarged in order to reflect the increasing
importance of the industry to the American economy. In the 1920 to 1927 period,
chemicals and explosives combined represented only some 154 separate and identifiable
types, classes, or grades of chemicals and explosives combined, while the 1947 classifica-
tion of just chemicals not otherwise specified represents some 311 separate categories, not
including the 65 separate categories of ammunition and explosives, which are included as a
distinct class in the 1947 classification. Naturally, this makes for far better defined statis-
tics.

Thus, there are now available statistics as to cars and tons transported, tons per car,
and revenue per car and per ton, as well as total revenues for 34 major commodity groups,
comprising some 376 individual commodities of particular interest to the industry.
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Table . Railroad Commodity Classes Related to Chemical and Allied Products

Industry
New Number Old Number
(1947 to (1928 to
Present) 1946) Commodity Class Is of Particular Interest
35 91 Cotton linters, n.o.i.b.n.a@ and regins
37 100 Cottonseed
39 101 Cottonseed meal and cake
47 160 Vegetable oil cake and meal, except cottonseed
341 380 Salt
343 390 Phosphate rock, crude (ground or not ground)
345 391 Sulfur (brimstone)
417 440 Rosin
441 Turpentine
511 460 Cottonseed oil
517 462 Vegetable oils, n.o.8.0
757 472 Molasses, blackstrap and edible molasses
539 640 Fertilizers, n.o.s.
535 660 Alcohol, denatured or wood
529 661 Sulfuric acid
631 662 Explosives, n.o.s.
547 691 Paints in oil and varnishes
769 698 Soap and washing compounds
1947 to
Present Other Commodity Classes
509 Gases, other than petroleum, n.o.s.
513 Linseed oil
523 Rubber, crude, natural and synthetic
525 Rubber goods, n.o.s.
527 Chemicals, n.o.s.
531 Acids, n.os.
533 Sodium (soda) products
537 Blacks, n.o.s.
541 Insecticides and fungicides, n.o.s.
543 Tar, pitch, and creosote
545 Tanning material, n.o.s.
549 Plastics
551 Cellulose articles, n.o.s. .
553 Drugs, medicines, and toilet preparations
627 Tires and tubes, rubber
731 Synthetic fiber and yarns (rayon or nylon)
771 atches

e Not otherwise indexed by name.
b Not otherwise specified.

In addition to the statistics thus far described data are also available'for the years
1940 to 1950 by geographic areas. These data show tons originated and tons terminated
for each of the commodity classes for 42 states separately, the New England states com-
bined, and the District of Columbia and Canada. These geographic area statistics pri-
marily provided data as to the principal states of origin for the 262 reporting commodity
classes (1947) as well as data with respect to the consumption, by states, of those same
commodities. However, the reports from which these data were compiled were discon-
tinued as of January 1, 1951.

Carload Wayhbill Studies

Supplementing the freight commodity statistics, the Interstate Commerce Commis-
sion, in 1947, initiated a series of carload waybill studies. As a basis for these studies,
Class I railroads were required to file copies of selected waybills covering carload ship-
ments. The selection of waybills is based on a continuous sampling method, by which
each railroad furnishes copies of its audited waybills whose serial numbers are “1” or
with digits ending in “01”. The plan is designed to produce a 1%, sample of all carload
traffic terminating on Class I railroads.

These waybills are processed by the commission to provide information for a con-
tinuing analysis of the flow of traffic by commodities, type of rate, average haul, and aver-
age revenue per ton-mile. Some 120 statements have been released by the commission’s
Bureau of Transport Economics and Statistics, based on the 19, samnvle of waybills cover-
ing the movements of carload freight. As illustrated, Table IV shows the kind of in-
formation that is available on commodity classes of interest to the chemical and allied
products industry. Such data are, of course, subject to the infirmities inherent to any
1% sample.
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Table IV. Carload Waybill Analyses, Terminations in 1950*

Average Revenue

Average Short- " Per short-
Tons  Line Haul Miles Hine tone
Classification X er Per Per Per mile,
o. Commodity ar ton car car cents
35 Cotton linters 19 589 550 $212 1.91
37 Cottonseed 32 261 249 167 2.02
39 Cottonseed, meal, cake 34 393 408 201 1.52
47 Vegetable oil cake and
meal, except cotton-
seed 28 336 331 156 1.65
341 Salt 39 377 403 226 1.55
343 Phosphate rock 57 285 296 163 1.01
345 Sulfur 65 316 346 209 1.02
415 Veneer, plywood 32 1554 1499 536 1.07
417 Rosin, turpentine 27 643 637 293 1.67
509 Gases not petroleum 29 419 421 348 2.89
511 Cottonseed oil 31 572 567 338 1.93
513 Linseed oil 28 735 742 412 1.97
517 Vegetable oils, n.o.s. 28 1092 1063 419 1.35
523 Rubber, crude 36 710 691 569 2.24
525 Rubber goods, n.o.s. 16 1173 940 499 2.65
527 Chemicals, n.o.s. 36 779 746 520 1.87
529 Sulfuric acid 55 161 164 210 2.38
531 Acids, n.o.s. 37 630 607 502 2.18
533 Sodium products 46 444 449 366 1.81
535 Alcohol, n.o.s. 27 626 621 382 2.27
537 Blacks, n.o.s. 30 1048 1022 695 2.21
539 Fertilizers, n.o.s. 41 300 296 180 1.48
541 Insecticides 24 818 849 465 2.41
543 Tar, pitch, creosote 43 342 357 290 1.98
545 Tanning materials, n.o.s. 33 441 437 387 2.65
547 Paint, putty, varnish 28 695 686 430 2.22
549 Plastics 19 594 527 397 3.58
551 Cellulose articles 11 1373 1304 424 2.87
553 Drugs, toilet preparations 21 125¢ 1338 665 2.53
627 Tires, tubes, rubber 16 667 635 305 2.94
631 Explosives 39 932 925 1919 5.32
731 Synthetic fiber 19 632 627 365 3.02
757 Molasses residual 48 537 546 373 1.46
769 Soap, cleaning compounds 23 773 742 387 2.22
771 Matches 16 748 734 352 3.02

¢ Statement 5131, June 1951, Interstate Commerce Commission.

Table V. Instructions and Definitions Applying to Reporting of Freight Commodity
Statistics to Interstate Commerce Commission

A *“‘carload’’ shall consist of a shipment of not less than 10,000 pounds of one commodity. A
mixed carload shall be treated as a carload of that commodity which forms the major portion of
the shipment in weight. If a single shipment is loaded into more than one car, each car used shall
be reported as a carload. If more than one ‘“‘carload’’ shipment is loaded into one car, each shipment
shall be reported separately as a carload. All shipments weighing less than 10,000 pounds shall be
included in less-carload freight.

“Originated on respondent’s road’’ means: (a) shipments originated directly on respondent’s
road; (b) shipments received from water lines and highway motor truck lines, except when identi-
fied as having had previous rail transportation; (c) shipments which received first line-haul on re-
spondent’s road, but originated on switching lines connected directly or indirectly with respondent’s
road (d) import traffic received from water carriers; and traffic from outlying possessions of the
United States; and (e) outbound freight which has been accorded transit privileges.

“Received from connecting rail carriers”” means: (a) all shipments received directly from con-
necting rail carriers; (b) shipments received from water lines and highway motor truck lines, when
identified from information on waybills or abstracts as having received previous rail transportation;
(c) shipments received from connecting rail carriers operating in Canada or Mexico; (d) lake cargo
coal received at upper lake ports; (e) iron ore received at lower lake and St. Lawrence River ports;
(f) tidewater coal from Atlantic ports.

“Terminated on line’”” means: (a) shipments terminated directly on respondent’s road; (b)
shipments delivered to water lines and highway motor truck lines, except when identified as to re-
ceive further rail transportation; (c) shipments which receive last line-haul on respondent’s road,
but are delivered to switching roads connected directly or indirectly with respondent’s road; (d)
export traffic delivered to water carriers and shipments to outlying possessions of the United States.

“Delivered to connecting rail carriers” means: (a) all shipments delivered directly to connecting
rail carriers; (b) shipments delivered to water lines and highway motor truck lines when identified
from information on waybills or abstracts as to receive further rail transportation; (c) shipments
delivered to connecting rail carriers operating in Canada and Mexico; (d) lake cargo coal delivered
to Lower Lake and St. Lawrence River ports for transshipment by vessel; (e) iron ore delivered to
Upper Lake ports for transshipment by vessel; and (f) tidewater coal to Atlantic ports.

“Gross freight revenue’’ means respondent’s gross revenue from freight without adjustment for
absorptions or corrections.
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Utilization of Freight Commodity Statistics

In order properly to use and interpret the freight commodity statistics, certain in-
structions and definitions of the Interstate Commerce Commission should be kept in
mind. These definitions are reproduced in Table V.

Certain tables in the annual tabulation of “Freight Commodity Statistics” published
by the ICC are also recommended because they show such statistics as tons per car by
commodities, revenue per ton by commodities, and relative importance of the various
commodities. Table VI gives the titles of these tables.

Table VI. Tables Presented in Interstate Commerce Commission’s Freight Commodity
Statistics for 1950

Table 1. Tons originated and freight revenue, by groups of commodities and by districts

Table 2. Tons of revenue freight originated and tons terminated in carloads by classes of commodi-
ties and by geographic areas

Table 3. Freight traffic originated, freight traffic terminated, total traffic carried, and freight reve-
nue, by individual classes of commodities and by regions

Table 4. Average load per car originated, by individual classes of commodities and by regions

Table 5. Average revenue per ton originated or per ton terminated, by classes of commodities

Table 6. Relative importance of various groups cf commodities, ratios of group totals to grand
total, tons carried, and freight revenue, by individual railways

Table 7. Tons of revenue freight and freight revenue for each Class I railroad by individual classes
of commodities

Tables 4, 5, and 6 consist of computed averages derived from the basic statistics. These averages
include tons per car originated, revenue per ton originated and terminated, by com-
modity classes, and also the ratio of tons carried and freight revenue in the major product
groups to the grand totals for all traffic handled. The ratios serve to show the relative
importance of the various major commodity classes.

Table 2 as issued for 1950 is the last statement of this series, the reporting of these data having been
discontinued.

When commodity statistics of railroads in a particular area, district, or region are
combined, they point up the peculiar production and traffic characteristics of areas which
may have a bearing on such matters as freight car distribution. When the annual statis-
tics of all railroads in the country are combined, a comprehensive picture of the producing
and consuming areas is obtained as well as a clearer understanding of the vital part played
hy railroad transportation in the economic life of the nation.

These statistics are used extensively by the Interstate Commerce Commission in its
general regulatory functions, particularly in connection with analyses of rate structures
and related matters, and are also utilized in the commission’s cost formulas in various
ways. These statistics are also used by the United States Department of Commerce as
source material in research problems in trade analyses and studies, as well as by industry
and the public in rate cases and similar proceedings, and by other government agencies
for a variety of purposes.

While the freight commodity statistics may sometimes be used in connection with
national production figures, such uses should always be made with caution. Railroad
freight commodity statistics are not intended to reflect commercial production, but only
to show the tonnage of the specified commodity classes offered for rail transportation.

Keeping this important consideration in mind, Table VII shows for the 34 major
commodity classes, of particular interest to the industry, the number of cars originated,
tons originated, and the freight revenue as well as the tons per car, revenue per car, and
revenue per ton, for 1950, the latest year for which complete data are available.

As shown on Table VII, 2,074,887 carloads were originated, representing 83,788,318
tons of freight. For transporting this freight, the railroads received $709,000,000. The
average revenue per car ranged from a low of $157.52 for vegetable and nut cake and meal
to a high of $2171.88 per car for ammunition and explosives, the average for the 34 classes
as a whole being $341.72. For each ton of freight transported, the railroads received
$8.46, as shown in the bottom line of the last column.

The transportation of many of the chemicals and/or chemical products invelves



Published on June 17, 1954 on http://pubs.acs.org | doi: 10.1021/ba-1954-0010.ch005

TURNER—RAILROAD TRANSPORTATION STATISTICS FOR THE CHEMICAL INDUSTRY 45

Table VIl. Carloads and Tons Originated and Freight Revenve for Calendar Year
1950

(34 freight commodity classes of interest to the chemical and allied products industry)

X Carloads Tons Freight Tons Revenue Revenue
No. Commodity Originated Originated  Revenue per Car per Car per Ton
35 Cotton linters, oils, and resins 48,624 963,940 $11,600,946 19.9 $238.58 $12.01
37 Cottonseed 8,228 255,113 1,339,723 31.0 162.82 5.25
39 Cottonseed oil cake and meal 33,939 1,142,739 7,338,250 33.7 216.22 6.42
47 Vegetable and nut cake and
meal, n.o.s. 24,430 692,743 3,848,304 28.4 157.52 5.56
341 Salt 98,547 3,712,145 31,140,674  37.7 316.0 8.39
343 Phosphate rock 357,460 20,513,437 58,402,463 57.4 163.38 2.85
345 Sulfur 81,798 5,296,566 18,563,366 64.8 226.94 3.50
417 Rosin and turpentine 25,624 690,918 8,836,833 27.0 344.87 12.79
509 Gases, other than petroleum,
n.o.s. 58,278 1,696,125 20,160,916 29.1 345.94 11.89
511 Cottonseed oil 35,026 1,057,832 12,589,863 30.2 359.44 11.90
513 Linseed oil 10,965 314,258 4,507,193 28.7 411.05 14.34
517 Vegetable and nut oils, n.o.s. 19,782 566,441 8,586,953 28.5 434.08 15.16
523 Rubber, crude, natural, and
synthetic 39,718 1,400,505 22,688,843 35.3 571.25 16.20
525 Rubber goods 3,603 62,436 2,040,159 17.3 566.24 32.68
527 Chemicals, n.o.s. 182,635 5,996,588 95,192,942 32.8 521.22 15.87
529  Sulfuric acid 64,282 3.462,975 13,686,548 53.9 212.91 3.95
531 Acids, n.o.s. 33,222 1,248,241 15,145,711 37.6 455.89 12.13
533 Sodium (soda) products 192,696 8,606,399 69,386,688 44.7 360.08 8.06
535 Alcohol, n.os. 29,095 779,211 11,234,673 26.8 386.14 14.42
537 Blacks. n.os. 18,469 557,118 13,794,210 30.2 746.88 24.76
539 Fertilizers 360,398 14,776,444 80,931,242 41.0 224.56 5.48
541 Insecticides and fungicides,
n.o.s. 10,619 248,680 5,086,683 23.4 479.02 20.45
543 Tar, pitch, and creosote 57,591 2,443,351 15,947,075 42 .4 276.90 6.53
545 Tanning materials, n.o.s. 7,268 230,015 2,631,513 31.6 362.07 11.44
547 Paint, paint material, putty,
and varnish 46,187 1,275,905 21,331,953 27.6 461.86 16.72
549 Plastics 560 10,118 265,881 18.1 474.79 26.28
551 Cellulose articles, n.o.s. 2,455 34,384 985,648 14.0 401.49 28.67
553 Drugs, medicines, and toilet
preparations 7,608 164,726 5,200,126 21.7 683,51 31.57
672 Tires and tubes, rubber 78,622 1,241,781 25,861,457 15.8 328.93 20.83
631 Ammunition and explosives 38,705 1,498,083 84,062,494 38.7 2171.88 56.11
731 Synthetic fiber and yarns (rayon
or nylon) 8,123 157,728 2,813,042 19.4 346.31 17.83
757 Molasses, residual 28,293 1,321,379 9,897,611 46.7 349 .83 7.49
769 Soap and cleaning and washing
compounds 56,589 1,282,641 21,636,332 22.7 382.34 16.87
771 Matches 5,448 85,353 2,296,096 15.7 421.46 26.90
Total 2,074,887 83,788,318 709,032,411 341.72 8.46

hazards to the railroads, in that some products are explosive, while others are flammable,
corrosive, or contaminating. Many chemical companies own or lease their own special
types of cars for the transportation of these products (both inbound and outbound).
Details as to the number and kinds of these privately owned cars may be found in the
quarterly publication The Official Railway Equipment Register. A quick check of the
January 1951 issue indicates that more than 9000 freight cars are owned by chemical
companies and possibly 25,000 privately owned cars are used in chemical service. These
cars are predominantly tank cars, many of them of special construction to meet particular
needs such as the handling of acids.

For the freight transported in these privately owned freight cars, the railroads col-
lect the published tariff charges for the shipment, but pay the owners of the car a specified
rate per mile for both the loaded and empty movement of the car.

For some industries, the freight commodity statistics provide some basis for estimat-
ing the amount of rail transportation requirements. But for an industry with ramifica-
tions as extensive as those of the chemical and allied products industry, such an estimate
would be impossible. However, utilizing the 34 major commodity groups listed in Table
VII as a minimum, the railroads in 1950 provided the industry with transportation serv-
ice for 2,074,887 carloads of freight, containing 83,788,328 tons of freight, for which they
received $709,032,411 in gross freight revenue. This amount represents more than 9%
of the gross freight revenues collected by all Class I railroads on all carload freight handled.

If to these figures could be added the freight charges on that portion of the general
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or basic commodities used by the chemical industry, such as coal, petroleum products, iron
and steel products, lumber and lumber products, glass and glass products, and paper and
paper products, the gross freight revenue figure of $709,000,000 could well be raised to a
billion dollars or more.

In short, the chemical and allied products industry makes much greater use of rail-
road transportation service, and depends upon such service to a much greater degree, than
is indicated in the summary of the 34 major commodity classes.
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Sources of Statistics on Chemicals
In Latin America

PHYLLIS G. CARTER
Census Library Project, U. S. Library of Congress, Washington, D. C.

In January 1952, information on the sources of published
statistics on chemicals of Latin American countries was
collected. Addresses of some important agencies dealing
with international statistics are listed. In the bibliography,
the following are listed: publications in English which con-
tain summary information extracted from official national
statistics sources, addresses, and the most important current
publications of the central statistical bureaus of the 20
Latin American republics, and bibliographies and accession
lists of statistical publications of Latin America. The pub-
lications listed are located in the classified collection of the
Library of Congress, the Government Publications Reading
Room of the Library of Congress, the Inter American
Statistical Institute, or the Bureau of Census.

A survey in January 1952, indicated that the basic published statistics on chemicals of
the various Latin American countries are found in their industrial censuses, in yearbooks
and bulletins of industrial production and mining production, in foreign trade yearbooks
and bulletins, and in national yearbooks and bulletins of general statistics. These are
usually compiled and published by the General Bureau of Statistics or its equivalent in
the respective country, and of course are in the language of the country—i.e., Portuguese
in Brazil, French in Haiti, and Spanish in the other 18 Latin American republics. Ad-
ditional information is sometimes found in the annual reports of government departments
and in bulletins and releases of their statistical sections, and in the publications of semi-
official and nonofficial organizations such as development corporations and trade associa-
tions. In practice and frequently by legal requirement the specialized agencies and as-
sociations usually send their statistical data to the General Bureau of Statistics for publi-
cation, so that most of the data to be found in the publications of the specialized agencies
also appear in the publications of the General Bureau of Statisties.

More recent, as yet unpublished statistical data often can be obtained by writing
directly to the Director General of the General Bureau of Statistics of the eountry con-
cerned, who in most cases assumes the responsibility not only of answering questions re-
lating to data compiled in the bureau under his direction but also of forwarding to the
appropriate agency or institution those queries which can better be answered elsewhere.
Letters receive prompter attention if they are in the language of the country, and should
in all cases be sent by air mail.

Of particular interest to persons interested in chemical market research is the fact that
many of the General Bureaus of Statistics maintain up-to-date registers of industrial
establishments, for use in collecting their industrial statistics. Several other countries
which had not done so in the past were in the process of establishing such registers as a prep-
aration for industrial censuses planned for 1952 or 1953.
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Certain international organizations and United States agencies with international
programs prepare summaries arJd compilations, essentially of the data taken from the
national official publications. 'The principal source of such information, specifically on
chemicals in foreign nations, was for a number of years and until the end of 1950 the Office
of International Trade of the Bureau of Foreign and Domestic Commerce; since the be-
ginning of 1951 the major part of the program of commodities information has been in the
National Production Authority.

Publications and Agencies

Table I contains the addresses of some important agencies dealing with international
statistics.

Table I. Selected Sources for International Statistics

Caribbean Coinmission, Kent House, Port-of-Spain, Trinidad, B.W.L.
Publishes studies on various aspects of the development of the Caribbean area.

Census Library Project, Library of Congress, Washington 25, D. C.

Provides bibliographic and reference service in statistics. )

Comisién Econémica para América Latina, Avenida Providencia 871, 7° piso, Santiago, Chile
Economic Commission for Latin America of the United Nations. Prepares studies of industry and other
phases of the economy of Latin America.

Consejo Interamericano de Comercio y Produccién, Misiones 1400, Montevideo, Uruguay
Inter-American Council of Commerce and Production. Prepares studies on various phases of the economy
and commerce of Latin American countries.

Division of Statistical Standards, Bureau of the Budget, Washington 25, D. C. . . .
Maintains contact with United States and international statistical agencies and directs the inquirer on
statistical matters to the appropriate agency or person.

Inter American Development Commission, 2400 16th Street, N.W., Washington, D. C.

Prepares studies on industry and other phases of the economy of Latin America.

Inter American Statistical Institute, c/o Pan American Union, Washington 6, D. C. X
Does not collect data, but maintains a collection of statistical publications, a bibliographic program and
reference service, and a directory of Latin American and international statistical agencies and statisticians.

Office of the Coordinator of International Statistics, Bureau of the Census, Washington 25, D. C. .
Maintains a collection of statistical publications of all countries, and a reference service in international
statistics.

Statistical Office, United Nations, New York, N. Y.

Collects official data from the countries and compiles and publishes them, frequently much sooner than
the same data appear in the national publications.

The bibliography is divided into three sections. The first consists of lists of publica-
tions which contain summaries in English of information extracted from official national
statistical sources. The second section includes addresses of the central statistical bureaus
of the 20 Latin American republics as well as their most important pertinent current
publications. The third section shows bibliographies and accession lists of statistical
publications of Latin America.

In each reference there is a notation concerning the location of a copy of the publica-
tion. Location is indicated as follows: BC, Bureau of the Census; GPRR, Government
Publications Reading Room, Library of Congress; IASI, Inter American Statistical
Institute; and LC, classified collection of the Library of Congress.

Publications of International and United States Agencies Including Statistics on
Chemicals in Latin America

CARIBBEAN CoMMISSION, PORT-0F-SPAIN

Caribbean Economic Review, 1949-. In GPRR.

Monthly Information Bulletin, 1947—. Articles and notes on new developments and scattered
statistical data. In LC.

“Industrial Development of Puerto Rico and the Virgin Islands of the United States. Re-
port of the United States Section,” 1948, In LC.

“Yearbook of Caribbean Research,” 1948-. Supplements for 1949 have been issued on
agriculture, fisheries, and forestry; medicine and public health; social sciences; natural
sciences; building, engineering, and technology. In LC.

GREAT BRITAIN. BOARD OF TrADE, LONDON

“Economic and Commercial Conditions in (countries listed),” Argentina, 1947; Brazil,
1948; Colombia, 1949; Costa Rica, 1950; Cuba, 1949; Ecuador, 1950; EI Salva-
dor, 1951; Honduras, 1951; Mexico, 1949; Panama, 1950; Peru, 1949; and Ura-
guay, 1950. Supersedes the prewar “Reports on Economic and Commercial Conditions.”
Brief reports on national economies, including finance, trade, industry, production, and
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resources and containing information concerning the market possibilities for specific types
of goods, with attention to factors affecting the export trade. In GPRR.
INTER-AMERICAN CoUNcIL oF COMMERCE AND PRODUCTION, MONTEVIDEO

“El desarrollo industrial en América Latina,” 1947. Industrial development in Latin
America. In IASI.

‘‘Encuesta continental sobre fomento y coordinacién de industrias: respuesta referente a la
Reptblica Argentina, 1945.”” Hemisphere-wide inquiry on promotion and coordination of
industries: reply relating to Argentina. In LC.

‘“Encuesta continental sobre fomento y coordinacién de industrias: respuesta referente a
la Reptblica de Chile,” 1945. Hemisphere-wide inquiry on promotion and coordination
of industries: reply relating to Chile. In LC.

‘‘Encuesta continental sobre fomento y coordinacién de industrias: respuesta referente a la
Reptblica del Pert,” 1947. Hemisphere-wide inquiry on promotion and coordination of
industries: reply relating to Peru. In IASI.

‘“Evolucién industrial en América: motivaciones, caracteristicas y condiciones,” 1947.
Industrial evolution in America: motives, characteristics, conditions. In IASI.

‘“‘Inquérito continental sobre fomento e coordenagdo de indistrias: resposta referente ao
Brasil,” 1946. Hemisphere-wide inquiry on promotion and coordination of industries:
reply relating to Brazil. In IASI.

INTER-AMERICAN DEVELOPMENT CoMMIssION, WasHINGTON, D. C.

‘‘Industrial Report on the Republic of Guatemala,” 1946. In LC.

“The Industries of Venezuela,” 1948. InLC.

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT, WASHINGTON, D. C.

‘“The Basis of a Development Program in Colombia,’”” 1950. Report of a mission headed by
Lauchlin Currie and sponsored by the International Bank for Reconstruction and De-
velopment in collaboration with the Government of Colombia. In LC.

‘““The Economic Development of Guatemala,” 1951. Report of a mission sponsored by the
International Bank for Reconstruction and Development in collaboration with the
Government of Guatemala. In LC,

“Report on Cuba,” 1951. Findings and recommendations of an economic and technical
mission organized by the International Bank for Reconstruction and Development in
collaboration with the Government of Cuba in 1950. In LC.

UniTep NaTions, NEw YoORK.

“Non-self-governing Territories. Summaries of Information Transmitted to the Secretary-
General,”” 1947-51. Summaries of the detailed annual reports on non-self-governing
territories submitted to the United Nations by the governments responsible for their
administration. Contain a survey of economic and social conditions in general and then
separate reports on each territory. This publication, and the reports from which it is
compiled, are the principal source of current information on the non-self-governing terri-
tories. Included for the Western Hemisphere are reports of Denmark on Greenland,
Netherlands on Curacéo and Surinam, the United Kingdom on the Bahamas, Barbados,
Bermuda, British Guiana, British Honduras, Jamaica, Trinidad and Tobago, and Wind-
ward Islands, and of the United States on Alaska, Puerto Rico, and the Virgin Islands.
In LC.

UniTeED NATIONS. DEPARTMENT OF EconoMic AFFAIRS, NEW YORK.

‘“Estudio Econémico de América Latina, 1949. Elaborado por la Secretaria de la Comisién
Econémica para América Latina,” 1951. Edition for 1950 was expected to appear in Janu-
ary 1952. The first section is a study on various factors of the economy of Latin America,
with some statistical tables on trade; the second consists of studies of the economic
development of Argentina, Brazil, Chile, and Mexico, with statistical tables on various
factors of the national economies including production, imports and exports, capitaliza-
tion, energy, etc., usually with special paragraphs on the chemical industries; the third
part, on recent changes in the economic situation of Latin America, covers prices, money,
development plans, foreign trade, and commercial policy. In GPRR.

Unitep NaTions. Economic CoMmMIssION FOR LATIN AMERICA, NEW YORK.

“Economic Development in Selected Latin American Countries,” United Nations Docu-
ments, E/CN.12/218 and addenda, 1951. In LC.

“Economic Developments in Selected Latin American Countries, (E/CN.12/218, 28
May 1951); “Recent Developments and Problems of Argentine Industry,” (E/CN.-
12/218 Add.1, 20 April 1951); ‘“‘Economic Development of Guatemala,” (E/CN.12/
218 Add.4, 2 May 1951).

“Economic Survey of Latin America, 1950,” United Nations Documents E/CN.12/271 and
addenda. 1951. In LC.

Series prepared for the Fourth Session of the Economic Commission for Latin America.

The addenda which relate to the separate countries contain data on industrial, mining
and agricultural production, money and prices, and foreign trade.

“General Introduction. Recent Developments and Trends in the Economy of Latin
America,”” E/CN.12/217, 16 April 1951.

“Recent Events and Trends in the Economy of Argentina,”” E/CN.12/217/Add.1, 9
April 1951.
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“Recent Developments and Trends in the Brazilian Economy,” E/CN.12/217/Add.2,
26 March 1951.

“Recent Facts and Trends in the Economy of Chile,”” E/CN.12/217/Add.3, 6 April
1951.

“Recent Developments and Trends in the Mexican Economy,” E/CN.12/217/Add.8,
26 March 1951.

‘“Recent Developments and Trends in the Economy of Venezuela,” E/CN.12/217
Add.11, 6 April 1951.

“Recent Trends and Events in Mining in Latin America,”” E/CN.12/217/Add.12, 1
June 1951.

“Public Finance Developments in Latin America,” E/CN.12/217/Add.13, 2 June 1951.

UNiTED NATIONS. MissioN oF TECHNICAL ASSISTANCE TO Borivia, NEwW YORK.

“Report,” 1951. Detailed presentation of the economic situation of Bolivia, with statisti-
cal tables. In IASI.

Unrtep NaTions. Mission oF TEcENICAL AssiSTANCE TO Haiti, NEW YORK.

“Mission to Haiti. Report,” 1949. Detailed presentation of the economic situation of
Haiti, with statistical tables. In LC.

UNITED NATIONS. SECRETARIAT, STATISTICAL OFFICE, NEW YORK.

Monthly Bulletin of Statistics, 1947—. Data on industrial production, fuel and power, raw
materials, manufactures, trade, finance, and wages and prices, as well as on population,
employment and unemployment, and national income for each country for which it is
available. In most of the tables only a few, and varying, Latin American countries ap-
pear. The scope of the Bulletin is revised to include new subjects and new statistical
series for additional countries as they become available. In LC.

““‘Statistical Yearbook,” 1948-. Firstissue for 1948, second for 1949-50. Basic compendium
of international statistics, replacing the ‘‘Statistical Year-Book of the League of Na-
tions,” which was issued for years 1926-1942/44 (In LC), and including the available
data for each country of the world on population, manpower, land, agriculture, forestry,
foreign trade, industrial production, mining, etc. Latest issue includes tables on pro-
duction, by country, of caustic soda, hydrochloric acid, nitric acid, nitrogen, soda ash,
sulfuric acid, superphosphates, synthetic rubber, rayon filament yarn, rayon staple fiber,
and woven rayon fabrics. Only a few, and varying, countries of the Western Hemisphere
appear in each table. In LC.

““Yearbook of International Trade Statistics,”” 1950-. Supersedes the League of Nations,
“International Trade Statistics’’ issued for the years 1931/32-38. Both in LC.

UniTED STATES BUREAU OF MINES, WaAsHINGTON, D. C.

‘“‘Foretgn Minerals Survey; a Regional Review of Mineral Resources, Production, and Trade,”
irregular, 1943—. Replaces Foreign Minerals Quarterly, 1938-41. In LC.

“Minerals Yearbook,” 1932/33-. Includes a review of foreign minerals, by country, with
emphasis on Latin America. Latest published is for 1945. In LC.

UniTED STATES OFFICE OF INTERNATIONAL TRADE, WasHINGTON, D. C.

“Foreign Commerce Yearbook,” 1933, 1935-39, 1948-. Latest is for 1949, published 1951;
most of the data brought forward through 1948. Published 1922-32 as ‘‘Commerce
Yearbook,” Vol. II. Highly condensed presentation of official data published by the 78
countries included, supplemented by publications of international agencies and by in-
formation supplied by other United States Government departments, generally derived
from original foreign sources. For each country there is a brief statement on area and
population, agriculture, mining, manufacturing, transportation and communications,
and tables of imports and exports of principal commodities. Principal sources of the
information are listed. In LC.

“International Reference Service,” Vols. 1-7. 1941, 1945-50. No longer published. Be-
fore 1941, the same information was contained in the Trade Information Bulletins and
Trade Promotion Series. Each volume issued as a series of approximately 125 releases.
Releases cover such topics as ‘“‘Economic Review of Canada, 1949,” ‘‘Preparing Ship-
ments to Haiti,”” and “‘Argentina—Summary of Basic Economic¢ Information.” In gen-
eral, in the surveys of economic information on each country considerable attention is
given to chemicals. As in the case of the World Trade in Commodities series, information
in the releases is a summary of data taken from official publications of the countries con-
cerned and from commercial consular reports. In LC.

World Trade in Commodities, Vols. 1-8, 1940, 1945-50. No longer published. From
1940 to 1947 inclusive, issued under title “Industrial Reference Service.”” Each volume is-
sued in part, each part consisting of a series of releases on separate subjects. Most
complete and detailed single source of information on chemicals in Latin America. The
part devoted to chemicals (part 1 in earlier volumes, part 2 in later) includes each year
approximately 50 releases of several pages each on a wide variety of topics, e.g., ‘‘Deter-
gents in Ecuador, Peru, and Paraguay,” “Digest of International Chemical Develop-
ments,”’” and ‘“‘Foreign Markets for United States Paints, Varnishes, and Lacquers, 1939-
48." In addition to information gathered from official publications of the countries
studied, these releases include information taken from commercial consular reports.
Information from the commercial consular reports is also published regularly in the
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Foreign Commerce Weekly of the Office of International Trade in the section ‘“‘News by
Commodities” and ‘‘News by Countries,” but are neither indexed nor summarized in that

publication. In LC.
Un1TED STATES TARIFF CoMMISSION, WASHINGTON, D. C.

“‘Agricultural, Pastoral, and Forestry Industries in (countries listed).”

Argentina, 1947.

Brazil, 1946.

Chile, 1949. Reissue of 1945 publication.

Colombia, 1949. Reissue of 1945 release.

Cuba, 1947.

Mexico, 1948.

Venezuela, 1949. Reissue of 1945 release.
‘“Economic Controls and Commercial Policy in (countries listed.)”

Argentina, 1948. Reissue of 1945 release.

Bolivia, 1946. Reissue of 1945 release.

Brazil, 1948. Reissue of 1945 release.

Chile, 1949. Reissue of 1945 release.

Colombia, 1948. Reissue of 1945 release.

Costa Rica, 1949. Reissue of 1945 release.

Cuba, 1946.

Dominican Republic, 1946.

Ecuador, 1946. Reissue of 1945 release.

El Salvador, 1947.

Guatemala, 1947.

Haiti, 1946.

Honduras, 1947.

Mexico, 1946.

Nicaragua, 1947.

Panama, 1946.

Paraguay, 1949. Reissue of 1945 release.

Peru, 1948. Reissue of 1945 release.

Uruguay, 1949. Reissue of 1945 release.

Venezuela, 1948. Reissue of 1945 release.

““Mining and Manufacturing Industries in (countries listed).” In LC.

Argentina, 1949. Reissue of 1945 release.

Bolivia, 1949. Reissue of 1945 release.

Brazil, 1949. Reissue of 1945 release.

Chile, 1949. Reissue of 1945 release.

Colombia, 1949. Reissue of 1945 release.

Costa Rica, 1949. Reissue of 1945 release.

Cuba, 1947.

Dominican Republic, 1948.

Ecuador, 1949. Reissue of 1945 release.

El Salvador, 1948.

Guatemala, 1949.

Haiti, 1949. Reissue of 1945 release.

Honduras, 1949.

Mexico, 1946.

Nicaragua, 1946. Reissue of 1945 release.

Panama, 1949. Reissue of 1945 release.

Paraguay, 1946. Reissue of 1945 release.

Peru, 1949. Reissue of 1945 release.

Uruguay, 1949. Reissue of 1945 release.

Venezuela, 1949. Reissue of 1945 release.
“Recent Developments in the Foreign Trade of (countries listed).”

1950. Chile, 1945. Colombia, 1946. Venezuela, 1945.

In LC.

In LC.

In LC. Argentina,

Principal Current Statistical Publications of the 20 Latin American Nations

Argentina

DirecciON GENERAL DEL SErvicio Estapistico NacionaL, MINISTERIO DE AsunTo8 TECNICOS,

BueNO8 AIRES.
“‘La actividad industrial argentina desde 1937 a 1949,”’ 1950. In LC.

“Anuario estadistico de la Reptblica Argentina,” Vol. 1, “Compendio,” Vol. 2, ‘‘Comercio
exterior,” 1951-. ‘“‘Compendio, 1948” is first general statistical yearbook since the

“Anuario geogrifico argentino, 1941, and its ‘“Suplemento, 1942,”” published by the
Comité Nacional de Geografia. ‘‘Compendio’’ includes sections on industry and foreign
and domestic trade, as well as population, labor, prices, cost of living, etc. The agency
sources of the data are shown. Volume 2, devoted to foreign trade, supersedes “El co-
mercio exterior argentino,” published 1915 to 1947. In LC.
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‘‘Estadistica industrial,” biennial, 1938-44. Results of three censuses of industry of 1935,
1937, and 1939. Not to be confused with the annual ‘‘Estadistica industrial,” published
as part of the ‘“Informe, Serie I"’ and “Informe, Serie E.I.”” Title varies; in 1936 called
“‘Censo industrial de 1935.”” In LC.

“Informe, Serie E.I. Estadistica industrial,” 1950-. In IASI. Series of reports on indus-
trial statistics superseding the ‘“‘Informe, Serie I, Industria’” (In LC), which was pub-
lished for the years 1938—46, and which included the annual “Estadistica industrial de
la Reptblica Argentina.”

Sintesis estadistica mensual de la Republica Argentina, monthly, 1947—. Statistical sum-
mary with regular sections on industry (occupation and wages, production, indexes of
volume of production), building, foreign and domestic commerce, transportation and
communication, banking and capital, etc. In LC.

Stntests estadistica mensual de la Republica Argentina, 5, No. 5, 520-34 (1951). IV censo
general de la nacién. Censo industrial ano 1946. Resultados generales de la Reptblica,
clasificados por rama de industria. Fourth general census of the nation: industrial
census of 1946, classified by branch of industry. In LC.

Bolivia
DirecciON GENERAL pE Estapistica Y CENSos, MinisTERIO DE HaciENDA Y EsTIADSTICA, LA
Paz. (DR. JorGE PANDO GUTIERREZ, DIRECTOR GENERAL).

“Comercio exterior, anuario,”” 1910-. Yearbook of foreign trade statistics. Latest, for
1945 was published in 1947. Title varies slightly. In LC.

“Industria fabril y manufacturera,” 1936-. Yearbook of statistics of manufacturing indus-
tries. Latest, for 1943 was published in 1948. Title varies. In LC.

*Industria manufacturera, fabril y extractiva, 1938-1939.”” Mining data.

“Mineria, 1940-1941-1942; transportes y comunicaciones, 1941-1942.” Latest, 1943. Min-
ing data.

Revista mensual, monthly, July, 1945-. Monthly statistical review with regular sections on
industrial production, petroleum, exports, imports of machinery, etc. In LC.

Brazil
CoNSELHO NAcIONAL DE EsTaTisTicA, INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA,
Ri10 DE JANEIRO. (SR. WALDEMAR LoPES, SECRETARIO GERAL).

“Anuério estatistic6 do Brasil,’”” 1916—. Statistical yearbook. Volume 1 covered
1908-1912. Not published for 1913-1935. Latest, for 1950, published in 1951, has sec-
tions on industrial production; mining production, transportation, communication,
Ir?éney and banking, foreign and domestic trade, prices, wages, consumption, etc. In

Boletim estatistico, quarterly, 1943—. Includes monthly economic statistical series on pro-
duction, banking, commerce, cost of living, and annual series on a wide variety of sub-
jects, as well as a section of special studies. In LC.

“Recenseamento geral do Brasil (1.°de setembro de 1940). Sinopse do censo industrial e do
censo dos servigos, dados gerais,’”’ 1948. Summary of censuses of industry and services,
Sept. 1, 1940. Detailed data for the 1940 census of industry have not appeared. In LC.

SERVICO DE EsTaTISTICA ECONOMICA E FINANCEIRA, MINISTERIO DA FAZENDA, R10 DE JANEIRO.

*‘Comercio exterior do Brasil,” 18 -. Yearbook of foreign trade statistics giving exports
and imports by country. Title varies. In LC.

“Comercio exterior do Brasil por mercadorias,” 1900—-. Annual summary of foreign trade of
Brazil by commodities. In LC.

Mensdrio estatistico, monthly, July 1951-. Statistical bulletin includes data on public
finance and money and banking as well as foreign trade.

Chile
DireEcCION GENERAL DE EsTAD sTICA, MINISTERIO DE EcoNomfa Y COMERCIO, SANTIAGO.
(Sr. Luis CArcamo CaNnTiN, DIRECTOR GENERAL).

“‘Censo econémico nacional, 1943,” 1946—. 1 vol. for each state. National economic census.
In LC. (It is not known when Chile will have the next industrial eensus.)

“Comercio exterior,” 1844—. Annual foreign trade statistics. Some years issued as a
numbered volume of the ‘“Anuario estadistico.”” Latest is for 1949-50. In LC.

Estadtstica chilena, monthly, 1928—: Summary. of national statistics, including mining,
industry, building, prices, transportation, foreign trade, money and capital, public fi-
nance, etc. In LC.

“Mineria e industrias,” 1911-. Annual mining and manufacturing statistics. Title varies.
Some years, including those from 1940 on, issued as two separate volumes. Some years
issued as one or two volumes of the “Anuario estadistico.”” Latest: ‘‘Mineria, afio 1946,”
published 1949; “Industrias, afio 1944,” published 1947.

Colombia
Direccion Nacronan pe Estapistica, PRESIDENCIA DE LA REPUBLICA, BogoTA, COLOMBIA.
Anales de economia y estadistica, monthly, 1938—. 2nd series, vol. 1, No. 1, 1945-. Economic
and statistical review. Data on production, prices, cost of living, public finance, and
other phases of the economy. InLC. LIl
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‘““Anuario de comercio exterior,”” 1914—. Yearbook of foreign trade statistics. Latest for
1949, published 1951. Title varies. 1918/22-35 issued as ‘“‘Anuario general de estadis-
tica.” 1In LC.

‘“‘Anuario general de estadistica,”” 1905, 1915—-. Statistical yearbook. Supersedes ‘‘Anuario
estadistico,”’ issued by the Oficina de Estadistica Nacional. Latest is for 1948, published
1950; includes data on industrial production, foreign trade, prices, and consumption. In
LC.

“Primer censo industrial de Colombia, 1945. Resumen general,” 1947. First industrial
census of Colombia, 1945: general summary. Separate volumes for each state also
issued. In LC.

Costa Rica
DirecciON GENERAL DE Estapistica Y CENsS0S, SECRETARIA DE Hacienpa v COMERCIO,
San Josg, Costa Rica. (Sr. WiLBURG JiMENEzZ CASTRO, DIRECTOR GENERALL.)

(No census of industry has been taken since 1907, one was planned for 1952.)

‘“‘Anuario,” 1883, 1907-. Suspended publication 1894-1906. Title varies. Statistical year-
book. Latest is for 1949, published 1951; includes sections on foreign trade, transporta-
tion and communication, sale and production of liquors, construction, and price and cost
of living indexes. In LC.

‘“Boletin de exportacién,” 1941—. Yearbook of export statistics. Latest, 1949. In LC.

Boletin, series estadisticas, July 1950—. Statistical bulletin, supersedes the Boletin semestral
de estadistica, 1934-?. Contents vary, with emphasis on prices, agriculture, and other
economic topics. In GPRR.

‘‘Estadisticas de comercio exterior,” 1948—. Annual foreign trade statistics. Latest, 1949.
In LC.

‘“Estadisticas del comercio exterior: resumen,” 1947-. Summary of foreign trade statis-
tics. Latest, 1948. In LC.

“Importacién por articulos,”” 1940-. Yearbook of import statistics. Latest, 1950. In
TASI.

Cuba
DirecciON GENERAL DE Estapistica, MinisTerio pE Hacienpa, Havana, Cusa. (Dr.
RopoLFO MASFERRER, DIRECTOR GENERAL).
(No industrial census has been taken in Cuba; it is not known when one will be taken.)
Boletin de estadisticas, irregular, 1945—. Statistical bulletin, issued irregularly, usually for
a 2 to 4 month period. Economic statistics, principally prices, money and banking,
wages, and public finance. In LC.
“Comercio exterior,” 1902—. Foreign trade yearbook. Latest for 1948-49, published 1950.
Issued quarterly July 1902-December 1903, semiannually 1904-20, annual thereafter.
In LC.

Dominican Republic
Direcci 'N GENERAL pE Estapistica, Crupap TrusiLLo, REPUBLICA DOMINICANA. (SR. SALVA-
TORE AYBAR MELA, DIRECTOR GENERAL).
(No census of industry has been taken in the Dominican Republic: it is not known when one
will be taken.)
“Anuario estadistico de la Repiblica Dominicana,’”” 1935-. Yearbook of statistics. Latest
is for 1946-47, published 1951; includes sections on industry and commerce. In LC.
‘“Exportacién de la Repiblica Dominica,”” 1936—. Statistics on exports of the Dominican
Republic, issued irregularly. In LC.
“Importacién de la Reptblica Dominicana,” 1940—. Statistics on imports of the Dominican
Republic, issued irregularly. In LC.

Ecuador
DireccroNn GENERAL DE EsTapistica Y CENsos, MiNisTERIO DE EcoNomia, Quito, ECUADOR.
(Sr. Luis F. Lorez MuRNo0z, DIRECTOR GENERAL).

(No census of industry has been taken in Ecuador and it is not known when one will be
taken.)

‘““Anuario de comercio exterior,” 1891-. Yearbook of foreign trade statistics. Has been
issued by various agencies and under various titles. In LC.

*‘Ecuador en cifras, 1938 a 1942,”” 1944. Only general compendium of statistics published
in Ecuador. Includes industrial and mining production. In LC.

El trimestre estadistico del Ecuador, quarterly, May 1945-. Includes data on industry and
mining. In LC.

El Salvador
DirecciON GENERAL DE EsTapistica, MINISTERIO DE EcoNoM’ A, SAN SALVADOR, EL SALVADOR.
(TTE. CNAL. JORGE TENORIO, DIRECTOR GENERAL).
(First census of industry in El Salvador was planned for 1952.)
‘“Anuario estadistico,”” 1912—. Vol. 1, Seccién demogrifica y judicial; Vol. 2, Seccién de
comercio exterior y interior; Vol. 3, Seccién de produccién y consumo. Statistical
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yearbook. First part contains demographic and judicial statistics, second part consists of
foreign and domestic trade statistics, and third part is data on production and consump-
tion. In LC.

Boletin estadistico, irregular 193 —. In LC.

Guatemala
DirEcCION GENERAL DE EstapisTica, MinisTERIO DE EconNoMia Y TRABAJO, GUATEMALA,
GUATEMALA. (SR. RAUL S1ERRA FRANCO, DIRECTOR GENERAL).
(An industrial census of Guatemala was planned for, and presumably taken, December
1951.)
Boletin, Direccién General de Estadistica, bimonthly, May 1946—. Statistics of industrial
production, prices, construction, and consumption. In LC.
“Republica de Guatemala: sintesis geografico-estadistica,”” 1948.  Statistical-geographic
summary. Includes data from the first industrial census of Guatemala taken in 1946.
In LC.

Haiti

BUREAU DE RECENSEMENT, DEPARTEMENT DE L’ECONOMIE NATIONALE, PORT-AU-PRINCE, HAITI.
(M. RoBERT BAzILE, DIRECTEUR-ADMINISTRATEUR).

(The first industrial census of Haiti was planned for 1952. The Bureau de Recensement is a new
office which to date has concerned itself almost exclusively with censuses, first the 1950 cen-
suses of population, housing, and agriculture, then preparations for the economic census.
Available economic statistics of Haiti are published at present by the National Bank of Haiti.)

NaTioNAL BANK oF Harri, FiscaL DEPARTMENT, PORT-AU-PRINCE, HATTI.

‘“‘Annual report of the Fiscal Department.” Includes statistics of foreign trade and customs
and public finance as well as banking data. In English. A separate edition also pub-
lished in French. In LC.

Monthly Bulletin of the Fiscal Department, June 1924—. Includes statistics of foreign trade,
customs, and public finance as well as banking data. In English. A separate edition
also published in French. In LC.

Honduras
DireEcCCISN GENERAL DE CENSOS Y ESTADISTICAS, NACIONALES, SECRETARIA DE GOBERNACION,
TecucigaLPA, HoNDURAS. (PrOF. CARLOS ZUN1GA F1GUEROA, DIRECTOR GENERAL).

(No census of industry has been taken in Honduras; it is not known when one will be
taken.)

Annual report of the Direccién General de Estadistica included as annex in ‘‘Informe de
Gobernacién, Justicia, Sanidad y Beneficencia” (Report of department of Government,
Justice, Health, and Welfare), 1901/02-. Annual report constitutes the general statistical
yearbook, and includes data on manufacturing and mining. In LC.

Additional data in “Informe de Hacienda, Crédito Pdblico y Comercio” (Report of depart-
ment of Finance, Public Credit, and Commerce) 1901/02-. In LC.

Mexico
DireccION GENERAL DE Estaptstica, SECRETARIA DE LA Economia NacionaL, México, D. F.,
Mexrco. (Lic. GILBERTO Loyo, DIRECTOR GENERAL).

(Fourth industrial census of Mexico was taken December 1951; no results have been pub-
lished).

“Anuario estadistico de comercio exterior de los Estados Unidos Mexicanos,” 1920-22-.
Statistical yearbook of foreign commerce. Latest for 1948, published 1950. Title and
name of agency have varied. In LC.

““Anuario estadistico de los Estados Unidos Mexicanos,” 1893-1907, 1930, 1938-. Latest
is for 194345, published 1950; includes data on mining, manufacturing, communication
and transportation, foreign and domestic trade, finance. Data are more detailed than
those in the ‘““Compendio estadistico’” but appear much later. In LC.

“Compendio estadistico,”” 1941, 194748, 1950-. Statistical compendium, includes data on
mining, manufacturing, communication and transportation, foreign and domestic trade.
In GPRR.

Revista de estadistica, monthly, 1938—. Supersedes Revista de economia y estadistica,
1933-36. Statistical review. Principal economic data on production (agricultural,
mineral and metal, electrical energy, and industrial), prices and cost of living, foreign
trade, finance, and transportation. In LC.

“Tercer censo industrial de los Estados Unidos Mexicanos, 1940,” 1944-50?. Third indus-
trial census of Mexico. A separate pamphlet for each industry. In LC.

Nicaragua
DIRECCION GENERAL DE EsTADisTICA, MINISTERIO DE Economia, MaNAGUA, NICARAGUA.
(DR. ApoLro Lora BLEN, DIRECTOR GENERAL).
(First industrial census of Nicaragua is planned for 1955.)
“Anuario estadistico de la Reptblica de Nicaragua,” Statistical yearbook of Nicaragua.
Latest is for 1946, published 1949. Includes data on industry and mining, and foreign
trade. InLC.
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Boletin de estadistica, quarterly (irregular), May 1944—. Title varies. Includes statistics
on mining, industry, and foreign trade. In LC.

Panama
Direccidn pe Estapistica Y CeEnso, CONTRALORiA GENERAL DE LA REPUBLICA, PANAMA,
PanaMA. (SrRTA. CARMEN A. MIRS, DIRECTORA).

(First industrial census of Panama was planned for 1952 or 1953.)

Estadistica panamefia, monthly, October, 1941—. Statistical bulletin, includes data on in-
dustry, foreign trade, and other economic topics. In LC.

Boletin de trabajo, comercio, e industrias (Panamd), No. 13, 2-26 (April 1939). AnAlisis de
los resultados del primer censo oficial de empresas industriales y comerciales radicadas en
Panami, ejecutado en el afio de 1938. Includes results of an inquiry on selected indus-
triesin 1938. In IASI.

Paraguay .
DireccioN GENERAL DE EsrtapisTica, MiINISTERIO DE HACIENDA, ASUNCION, PARAGUAY.
(DRr. CARLOS A. SOLER, DIRECTOR GENERAL).
(First industrial census of Paraguay was planned for 1952.)
‘“‘Anuario estadistico de la Reptblica del Paraguay,’ 1886-87, 1914-17, 1940—. Statistical
yearbook. Latest is for 1946-47, published 1948; includes data on foreign trade, prices,
finance, and industrialization of agricultural products. In LC.

Peru
DireccION NacionNaL pE Estapistica, MinisTerio pE Hacienpa Y CoMeRcio, Lima, PERT.
(Dr. LEoPOoLDO MIRG QUESADA, DIRECTOR NACIONAL).

(It is not known when an industrial census will be taken in Peru.)

‘‘Anuario estadistico del Perd,” 1944/45—. Statistical yearbook. (Supersedes the ‘‘Extracto
estadistico del Perd, 19(?)-1943.) Latest is for 1947, published 1949; includes data
on mining, industry, consumption, prices, and foreign trade. In LC.

Boletin de estadistica peruana, quarterly, 1940-. Supersedes the monthly Boletin de la
Direccion General de Estadistica (title varies), 1928-193(?). Includes data on mining and
industry, prices, and foreign trade. In LC.

Boletin de la Direccién de Industrias, No. 3, (August 1946) Estadistica industrial, published
by the Direccién de Industrias in the Ministerio de Fomento y Obras Pidblicas.

Uruguay
DirecciON NacioNan pe Esrtapistica, MinisTerio pE HacieEnNpA, MONTEVIDEO, URUGUAY.
(Dr. Epuarpo FonTICELLI, DIRECTOR GENERAL).

(There were tentative plans for taking an industrial census in Uruguay in 1952 or 1953.)

“‘Anuario estadistico de la Repiblica Oriental del Uruguay,” 2 vol., 1885—-. Statistical year-

book. Vol. 1, general; Vol. 2, foreign trade. Vol. 1 has data on agriculture, banking and
credit, public finance, communication and transportation, and demography, and other
social statistics. In LC.

“Censo industrial de 1936,” 1939. Industrial census of 1936. In IASI.

“Sintesis estadistica, Reptblica Oriental del Uruguay,” 18 -—. Statistical synopsis, con-
tains summary data on the same subjects as are found in the two volumes of the ‘‘Anuario
estadistico.” Earliest covers 1876-8, latest is for 1941-42. In LC.

Venezuela
DireEccION GENERAL DE EsTapisTica Y DE CENSOS, MINISTERIO DE FoMENTO, CARACAS, VENE
zZUELA. (DR. MANUEL FELIPE RECAO, DIRECTOR GENERAL.)

(Census of industry in Venezuela was planned for 1952).

‘“‘Anuario estadistico de Venezuela,”” 1877-1912, 1938—. Statistical yearbook. Latest 1948,
published 1950, includes data on production and consumption (industrial, energy, agri
cultural), prices and economic indexes, finance, and foreign trade. In LC.

Boletin de estadistica, quarterly, 1941—. Includes data on production and consumption,
prices, sales, finance, and foreign trade. In LC.

‘““Censos industrial, comercial y empresas que prestan servicios, 1936.” 1937—41. 23 vol-
umes, a separate volume for each state and 3 for the Federal District. Censuses of in-
dustry, commerce, and services. In LC.

Bibliographies on Statistical Publications in Latin America

GREAT BrIiTAIN. CoLONIAL OFFICE. LIBRARY REFERENCE AND RESEARCH SEcTION, LONDON.
Monthly Laist of Official Colonial Publications, 1948—. Brief listing of publications received,
including those of the British colonies in the Western Hemisphere which are not sys-
tematically covered by the other sources mentioned. Each issue has a separate section
on government gazettes, in which statistical supplements and sections in the gazettes are
indicated by title or by notes. In GPRR.
INTER AMERICAN STATISTICAL INSTITUTE, WASHINGTON, D. C.
“Bibliography of Selected Statistical Sources of the American Nations,” 1947. Guide to
principal statistical materials of the 22 American nations, including data, analyses,
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methodology, and laws and organization of statistical agencies. Continued and main-
tained up to date by the bibliography in Estadistica. In LC.

Estadistica, quarterly, 1943-. Each issue contains a selected annotated bibliography of
recent Latin American statistical publications, with special emphasis on census volumes
and statistical yearbooks and other major compilations of data of the 22 American re-
publics. The first issues of new bulletins and journals are listed, but no succeeding is-
sues; however, articles, and sections of special interest are shown under their proper sub-
ject headings. A section of news notes immediately preceding the bibliography contains
information on statistical studies and publications programs launched by statistical agen-
cies. In LC.

Monthly Accession List of Publications Received. . ..1948—. Brief entries, not annotated;
principally of the statistical publications of the 22 American republics. The coverage is
more comprehensive than in the bibliography published in Estadfstica, and new titles
appear much sooner. Each new issue of each periodical received is listed. In IASI.

Un1TED STATES BUREAU OF THE CENSUS, WasHINGTON, D. C.

Publications on Foreign Countries, quarterly, 1948—. Annotated accession list of statistical
publications received from all countries of the world, chiefly through exchange agreements
with other national statistical offices. Brief entries, with a minimum of annotation or
none, but listing separately titles of articles and sections of special interest. Each new
issue received of each periodical is listed. In BC.

UniTeEDp STaTES L1BRARY OF CoNGRESS, Hispanic FounpaTtion, WasHIiNgTON, D. C.

“Handbook of Latin American Studies.” Annual, 1935-. Cambridge, Mass., Harvard
University Press, 1936-51; Gainesville, Fla., Florida University Press, 1951-. Annotated
bibliography of special studies in various fields. Official compilations of data are usually
excluded, but special analytical statistical studies are included, especially in the section on
economics. Latest is no. 14 for 1948, published 1951. In LC.

RECEIVED April 22, 1952. Presented before the Division of Chemical Literature, Symposium on Literature
Sources for Chemical Market Research, at the 121st Meeting of the AMERICAN CHEMICAL SOCIETY, Buffalo, N. Y.
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Market Research in Western Europe

F. P. STEVENS
Imperial Chemical Industries, Ltd., Nobel House, Imperial Chemical House, Millbank, London S.W. 1, England

Information on chemical markets in western continental
Europe is compiled from government or semiofficial
statistical publications, from directories of manufac-
turers, and from trade journals and other publications
which help to build up a background for a market
investigation. A selected list of publications is pre-
sented; and their contents are described.

This is not a paper in the ordinary sense of the term. These preliminary remarks are
intended to serve only as an introduction to the sources of information on chemical markets
in western continental Europe. The majority of the sources will be familiar to most

.people working in this field, but there may be an occasional one or two of value which

have been overlooked hitherto by some, and if this is so, the labor of compiling the list
will not have been in vain. The sources chosen for inclusion are those generally familiar
to the author and his colleagues. They are, in fact, those which are regularly or inter-
mittently consulted for the provision of data for market research, or are being kept in
mind for future eventualities. The list is by no means exhaustive, large as it is there
must be many gaps, but there may be an advantage in selecting only those sources which
are considered valuable for the purpose in question in the light of practical experience.

The sources mentioned are freely available to all. They consist mainly, of printed
publications which can be purchased through the usual channels. For convenience,
they may be classified as follows. Statistics generally appear in government or semi-
official publications and include figures on output, imports and exports, and on a host of
economic factors such as public finance, labor conditions, price movements, and cost of
living trends, which have a bearing on business and competitive conditions. Directories
show the names of manufacturers or other suppliers of products, revealing the identity
of competitors or potential customers. Other sources consists chiefly of trade journals
and other organs of the press, which are the main regular sources of the innumerable
scraps of information collected on a routine basis; these help to build up the background
for a market investigation. In the author’s experience, these public sources constitute
the main channels for the data used in the kind of market research which is carried out at
the headquarters of a company, the research with which he is himself concerned.

This is not to discount the importance of private sources of information, such as sales
personnel actually in contact with a market, sales agents, and the like. The organization
of a routine flow of information through the selling side is inclined to be difficult, however,
since the salesman is quite naturally preoccupied with current problems and cannot be
expected to have the almost academic detachment of the research worket.

A glance at the list will at once reveal an uneveness in the amount of material provided
for the different countries. It is natural to expect a more highly evolved press in the more
developed countries, but it must be confessed that the main reason for the difference in
treatment is the language difficulty. The staffs of market research organizations in a
private concern are necessarily on the small side, and it would be a matter of good fortune
indeed if it should turn out to be possible to recruit a membership of economists and tech-

57
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nical people who together could cover the majority of Furopean languages. In practice it
is necessary to hope that the news from countries whose languages are less known will be
covered in the press of neighboring countries whose languages are more familiar.

Something should be said, perhaps, about the value, accuracy, credibility, and other
characteristics of the sources listed, but it is practically impossible to generalize about
such a mass of material. It is hoped that the discussion of each item, briefly indicating
the contents, or otherwise commenting on the source, will provide some guide.

In any case, every worker in this market research field knows that the value or credi-
bility of every single item of information, even when taken from the most respectable
sources, must be weighed and tested in the light of experience and against the available
knowledge around the subject. Even government statistics, although perfectly accurate,
may not represent what they seem and require further explanation or interpretation.

Sources of Information

General. The statistical bulletin issued by the Organization for European
Economie Co-operation (1) contains economic statistics for the countries participating in
the organization—Austria, Belgium and Luxemburg, Denmark, France, Germany,
Greece, Iceland, Ireland, Italy, Netherlands, Norway, Portugal, Turkey, Sweden,
Switzerland, United Kingdom, Canada, and the United States. All figures are given for
individual countries.

Indices of total industrial output and of production in food, mining, textile, chemical,
basic metal, and engineering industries are given on a monthly basis.

Production, by quantity, is given on a monthly or quarterly basis for the materials
listed in Table 1.

Table I. List of Materials and Industries for Which Production Figures Are Given in
the O.E.E.C. General Statistical Bulletin

Aluminum, primary Railway cars
Bricks, building Rayon
Cement Staple fiber
Coal Yarn
Coke Rubber, natural
Copper, primary (consumption and stocks)
Cotton Shipbuilding
Fabrics Steel
Raw, consumption and stocks Crude
Yarn Finished
Electricity Sulfur (also consumption)
Fertilizers, nitrogenous Sulfuric acid
Iron Textile machinery
Ferro-alloys Timber (also consumption)
Ore Tractors, agricultural
Pig Wood pulp
Lead ‘Wool
Ore Fabrics
Primary Unmanufactured, consumption
Machine tools Yarn
Motor cars Zinc
Paper and paper board Primary, and consumption thereof

(also consumption)

Agricultural production and food supply figures are given on an annual basis. Popu-
lation and man power figures, including employment and unemployment, are given on a
monthly basis. Figures on foreign trade, given on a monthly basis, include total trade,
distribution, trade balances, and changes in terms of trade. Prices-—wholesale price,
cost of living and earnings indexes, prices of major world trade commodities, and agri-
cultural prices—are given on a monthly basis. Figures for finance, including gold and
foreign exchange holdings, exchange rates, indexes of share prices, money supply, and
European Payments Union settlements, are given monthly.
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Tables for each country summarizing the principal statistics of general economic
importance are given monthly.

The ‘‘United Nations Statistical Yearbook” (2) contains statistics for countries
throughout the world on population, manpower, land use, agriculture, forestry, and
fisheries, mining and quarrying, manufacture (for a selected group of important products
such as foods and fuels), external trade, balance of payments, national income, currency
and credits, public finance, social welfare, and education. Production statistic include
data for sulfuric, hydrochloric, and nitric acid, caustic soda, superphosphates, nitrogenous
fertilizers, ‘“benzol,” phosphate rock, potash, and sulfur.

Austria. The Statistische Nachrichten (3), issued monthly, gives statistics on
population, labor conditions, production, foreign trade, and wholesale prices. Production
figures are given for caustic soda, chlorine, carbon dioxide, calcium carbide, lime-ammo-
nium nitrate, acetylene (dissolved), oxygen, soda crystals, soaps and detergents, cellulose,
rayon, and magnesite.

Official returns of imports and exports are given in ‘‘Statistik des Aussenhandel
Oesterreichs” (4).

Belgium. The Bulletin de Statistique (5) gives comprehensive statistical infor-
mation on all aspects of the Belgian economy including deseriptive analyses of eco-
nomic developments. There is a limited section on chemical industry showing output
and number of employees and hours worked for industries producing synthetic and by-
product nitrogen, nitrogenous fertilizers and technical products, and tar and benzol
products.

Official monthly returns of imports and exports are given in a bulletin (6). Two
directories of value have been issued. The ‘‘Indicateur des Produits Belges” (8), a gen-
eral directory of products and suppliers, contains an alphabetical list of products, showing
suppliers, but it does not indicate which are manufacturers of the products in question
and which are only merchants. This contains an English index of products.

A directory of Belgian chemical manufacturers and merchants (7) covers the more
important producers, gives an alphabetical listing of chemical products, and indicates
separately the manufacturers and merchants.

The Federation des Industries Chimiques de Belgique issues a monthly organ (9)
containing articles mainly on strictly technical subjects. Branches of the Belgian
chemical industry are described; there is a section of foreign news items; a table of
Belgian chemieal prices; and an index to advertisers of chemicals and chemical plants,
classified by products. )

Denmark. The government statistical department publishes annually statistics
on population, weather, surface area, employment, housing, agriculture, industry (num-
bers employed in different branches), output of principal products (virtually no chemicals),
fuel and power supplies, transport, consumption of food and staple commodities, cost of
living, wholesale and retail prices, public finance, social insurance, and education. This
publication (11) is in French as well as Danish.

There is a yearbook for the Danish industry (12) which gives general statistics for the
various industries (number of works, number of workers, primary power machinery, -
electric motors, and fuel and electricity consumption); extensive tables for each new in-
dustry show output of products and consumption of raw and auxiliary materials. Among
the industries dealt with are the explosives, soap, paint and chemicals industries. Among
individual chemicals listed are soda crystals, synthetic detergents, baking powder, flavors,
acetic acid, saccharin, gelatine, pharmaceuticals, polishes, dry colors, insecticides, weed
killers, disinfectants, amyl and butyl alcohols, ethyl acetate, molding powders, synthetic
resins, tanning extracts, and hydrochloric acid. There is some guidance in French.

Official annual returns of imports and exports are given in ‘“‘Danmarks Vareinfgrsel
og Udfgrsel” (10); official monthly returns are given in Varomsaetningen med Udlandet
(13), but these are not by countries of origin or destination.

A directory of Danish exporters (14) gives a list of Danish products with names and
addresses of suppliers. This gives reasonably good coverage of products including a few
in the chemical field. There is an index of products in English.
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Finland. A government statistical annual (15), contains statistics on area of
country, population, health, agriculture, fisheries and forests, industries (including em-
ployment in the different branches, output value, wages and raw material costs, and
production of more important products) transportation, foreign trade, currency and credit,
social insurance, cost of living, wholesale price indexes, and retail prices. Chemical ma-
terials for which production figures are given include sulfuric acid, superphosphate, chlo-
rine, caustic soda, wood tar, lime, paints and varnishes, rayon, and chemical pulps. The
information is given in Finnish, Swedish, and French.

A statistical yearbook of the Fipnish industries (16) includes general statistics for
the various branches of industry (value of output, number of workers, wages, and motive
power), and detailed tables of output and raw material consumption by the different in-
dustries. Chemicals for which output figures are given include paints, varnishes, and
lacquers, superphosphate, turpentine, explosives, chlorine, caustic soda (solid and solu-
tion), hydrochloric acid, phosphates, trichlorethylene, chlorophenolates, calcium hypo-
chlorite, carbon tetrachloride, calcium carbide, potassium chlorate, carbon dioxide
(liquid), sulfuric acid, water glass, metasilicate, plastics and synthetic resins, dichloro-
ethane, and chloral. For lacquers and varnishes, and plastics and synthetic resins, data
are given for individual products.

Official annual returns of imports and exports are given in ‘‘Utrikeshandel Arspubli-
kation” (17), and official monthly returns are given in Utrikeshandel M anads-publikation
(18). Monthly figures are not very detailed; countries of origin or destination are not
given.

A general directory of Finnish suppliers (19) has been issued in several languages,
including English. About 40 chemicals are given in the classified list of products. The
quarterly Finnish Trade Review (20) contains articles on industry, trade, and other matters
affecting the Finnish economy, with a few statistics and news items. This is published in
English.

France. An official bulletin (21), issued monthly, gives statistics on popula-
tion, employment, industrial produection, foreign trade, retail and wholesale prices,
wages, and public finance. Production figures are given for the chemicals listed in
Table II.

Statistics on industrial production are given in greater detail in another official publi-
cation (22) issued annually. This provides output data (in many cases also domestic
delivery and foreign trade data) for the products of most of the main industries, including
those listed in Table III, for the chemical industry.

Official import and exports are available monthly (23).

A directory of the French chemical industry (24) gives alphabetical lists of suppliers
and products. There is no discrimination between manufacturers and merchants. A
French newspaper (25) includes news items on developments in industries, markets,
and individual companies in France, with valuable coverage, also, for other countries.
Short articles on general developments of an economic and commercial nature, which
are useful in throwing light on current trends, are also included.

Table ll. Chemicals Listed in the Bulletin Mensuelle de Statistique

Ammonia Nitric acid

Ammonium sulfate (synthetic and by-product)  Nitrogen fertilizers (synthetic)

Caleium carbide Phenol

Calcium cyanamide Phosphate, ground

Calcium nitrate Potash salts

Carbon bisulfide Resins, phenolic and urea-formaldehyde
Caustic soda (solid and solution) Slag, basic

Chlorine Sodium carbonate

Copper sulfate Sodium nitrate (production and imports)
Dyestuffs, organic Sodium sulfate

Fertilizers, mixed Sulfur, refined

Formaldehyde Sulfuric acid

Hydrochloric acid Superphosphates

Methanol Tanning extracts
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Table lll. Chemicals Listed in the “Annuaire de Statistique Industrielle”

Acetic acid

Acetone

Acetone cyanhydrin

Acetylene (dissolved)

Alkaloids

Alum

Aluminium
drous)

Aluminjum fluoride

Aluminium sulfate (ordinary
and pure)

Ammonium chloride

Ammonium phosphate

Ammonium sulfate (synthetic
and by-product)

Anthracene

Antimony oxide

Arsenous oxide

Barium carbonate

Barium chloride

Barium sulfate

Basic slag

Benzene (motor, industrial, and

chloride (anhy-

pure)

Bleach (chloride of lime)

Bromine

Butyl acetate

Butyl phthalate

Butyric acid

Calcium carbide

Calcium cyanamide

Calcium hypochlorite

Calcium nitrate

Calcium potassium ferrocyan-
ide (double salt)

Carbon bisulfide

Carbon black

Carbon tetrachloride

Caustic potash (solid and
liquor)

Caustic soda (electrolytic and
lime-soda)

Chiolite (calcined)

Chlorinated dielectric products

Chlorine (gaseous & liquefied)

Chromium sulfate

Coal tar (by sources)

Copper sulfate

Copper thiocyanate

Cream of tartar

Cresols

Cryolite (artificial)

Diacetone alcohol

Disodium phosphate

Dyestuffs

Ethyl acetate

Ethyl chloride

Ethylene glycol

Ethyl ether

Ethyl phthalate

Explosives (separate products)

Fatty acid condensation prod-
ucts

Fatty alcohols

Fertilizers

Formaldehyde

Formic acid

Gelatines

Glycerine

Hydrochloric acid

Hydrofluoric acid

Hydrogen (compressed)

Hydrogen peroxide

Lactic acid

Lead oxides

Lime

Lithopone

Metaldehyde

Methanol (synthetic)

Methyl acetate

Methylal

Methyl chloride

Monoethanolamine

Naphthalene (crude and refined)

Nitrogen (synthetic)

Olein

Oxalic acid

Oxygen (compressed)

Paints (separate products)

Pentaerythritol

Pharmaceuticals (separate
products)

Phenol (synthetic and by-prod-
uct)

Phosphoric acid

Phosphorus (yellow and red)
Phosphorus oxychloride
Phthalic anhydride

Plastics (in detail by chemical
types)

Potassium bichromate

Potassium carbonate

Potassium chlorate

Potassium ferrocyanide

Potassium perchlorate

Potassium silicate (liquid)

Potassium-sodium tartrate

Pyridine

Rubber, synthetic (consump-
tion)

Silver nitrate

Soaps (separate products)

Sodium (metal)

Sodium bicarbonate

Sodium bichromate

Sodium carbonate

Sodium chlorate

Sodium c¢yanide

Sodium ferrocyanide

Sodium fluoride

Sodium hypochlorate

Sodium nitrate

Sodiumsilicate (liquid and solid)

Sodium sulfide

Stearin

Sulfonated alkylnaphthalenes

Sulfonated: fatty alcohols

Sulfur (crude & refined)

Sulfur chloride

Sulfuric acid

Superphosphate

Tanning materials

Tartaric acid

Tetrachloronaphthalene

Tin tetrachloride

Titanium white

Toluene

Triarylphosphates

Trichloroethylene

Trioxymethylene

Trisodium phosphate

Ultramarine

White lead

Xylene

Zinc oxide

A bimonthly publication (27) of the Institut Nationale de la Statistique et des Etudes

Economiques is principally devoted to studies and analyses of various aspects of the
French economy; it is of assistance in providing general economic data which have a
bearing on production and competitive trends in the French market. L’Industrie
Chimique (28) has a small commercial section with news on chemical manufacturing and
other developments in France and in other countries. Chimie & industrie (26) has a
commercial section with special articles on the French chemical industry and trade, news
items, and some statistics.

Germany. The Statistisches Bundesamt, the federal West German statistical
office, publishes statistics in Die Industrie der Bundesrepublik (30). Part I gives
monthly statistics of employment and unemployment, hours and wages, and fuel and
electricity supplies and consumption by individual industries. Part II gives monthly
production statistics for mining, fuel and power, and the main industries. Chemicals
included are sulfuric acid, hydrochloric acid, chlorine, caustic soda, synthetic ammonia,
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technical nitrogen, phosphate fertilizers (superphosphate, basie slag, etc.), calcium carbide,
methanol, ethylene oxide, acetaldehyde, acetic acid, pharmaceuticals, mineral pigments,
cellulose plastics, synthetic resins and plastics (phenolie, urea, polyvinyl chloride, poly-
styrene), paints and lacquers, and soaps. Part III gives quarterly statistics on industrial
output, covering a range of products similar to that in Part II. In the chemical section
there are statistics, in addition, for the following: phosphates, compounds of aluminum,
lead, copper, and nickel, active carbon, hydrogen, oxygen, carbon dioxide, acetylene,
and a further breakdown of pharmaceuticals. For most of the chemical products there
are separate figures for production for sale, and for output for consumption in plant
use. Part III appears much later than Part I, and contains revised figures.

Wirtschaft und Statistik (31), the official monthly statistical bulletin of West Germany,
gives statistics on population, education, labor and unemployment, wages, cost of living,
prices, welfare services, agriculture, forestry and fishery, industry (including products),
electricity, gas and fuels, building, foreign trade, transportation, and public finance.
There are special articles analyzing the implications of the statistics on one or more aspects
of the country’s economy. Chemical production figures are included for sulfuric acid,
sodium carbonate, chlorine, caustic soda, nitrogenous fertilizers, phosphate fertilizers,
potash salts, calcium carbide, synthetic resins, and plastics.

Official annual and monthly returns of imports and exports are published in Der Aus-
senhandel der Bundesrepublik Deutschland (29).

- A general directory of commodity suppliers (32) lists products alphabetically and
gives names of suppliers but does not discriminate between manufacturers and merchants.
The list is inadequate for chemicals. The ‘“Handbuch der Deutschen Aktiengesell-
schaften,” a directory of German companies, gives detailed information on the finances,
directorates, and industrial and other activities of the individual concerns. This is in
five large volumes (33).

Three chemical journals (36-38) contain news items on chemical industries in Ger-
many. Die Chemische Industrie (38) is one of the most useful periodicals in the chemical
industry; it can be relied on, to a considerable degree, for particulars of development in
other European countries. Lists of German prices for chemicals are published in Chemte-
Ingenieur-Technik (36).

Handelsblatt (Deutsche Wirtschaftszeitung), a commercial newspaper, contains news
on all usual commercial angles in Germany, and surveys of individual industries and
overseas markets. This is useful for understanding current trends and policies (39).

Der Volkswirt, (42) a weekly economic, financial, and commercial journal, gives anal-
yses of current economic events, trends, and policies; surveys of industries (nationally
or by region, and in relation to the national or regional economy), status and activities
of companies with full particulars on finances, history, current manufacturing facilities,
and projects; and some economic statistics. This is possibly the best journal of its kind
in Germany.

Bundesanzeiger (35) is the official daily gazette for government announcements. It
contains information on government regulations affecting trade, currency dealings, and
legal status of companies.

A weekly periodical (34) contains special articles on various problems affecting inter-
national trade and short surveys of current trade questions, including trade agreements.

Statistics and other information bearing on economic trends are published in Schnell-
dienst (41), a weekly economic review. This is useful for market prospects.

A monthly economic and financial periodical published by the Bank Deutscher
Lander (40) contains factual analyses of economic conditions in Germany, with a separate
statistical section. This is a high-quality publications.

Greece. Statistics on currency, banking, and other financial matters, indexes
on cost of living and on output of the main industries are published in the Monthly
Bulletin of the Bank of Greece (43). This is published in English as well as Greek. Official
monthly returns of imports and exports are published in English (44).

Italy. There is an official statistical yearbook (46) covering area and climate,
population, public finance, labor, building, industry (giving general statistics and
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production for various branches), mining, and transportation. Production data are
given for the chemicals and related materials listed in Table IV.

Table IV. Chemicals Included in “Annuario Statistico ltaliano”

Acetic acid

Acetone

Acetyl cellulose

Alumina

Aluminum sulfate

Ammonia (synthetic anhydrous)
Ammonijum bromide
Ammonium carbonate
Ammonium sulfate (by-product)
Arsenous oxide

Barium chlorate

Borax

Boric acid

Bromine

Butanol

Calcium arsenate

Calcium bromide

Calcium carbide

Calcium chloride

Calcium hypochlorite

Camphor (synthetic)

Carbon (active)

Carbon dioxide (solid and liquid)
Carbon disulfide

Chlorine (gas and liquid)

Citric acid

Copper oxychloride

Copper sulfate

Cream of tartar

Dextrin

Dyestuffs

Ethanol

Ethyl bromide

Ethyl chloride

Ethyl ether

Ethylene bromide

Ferrous sulfate

Formaldehyde

Formic acid

Furfural

Glycerol (crude and refined)
Hydrochloric acid (by processes)
Hydrogen peroxide
Hydrosulfites (separate products)
Todine

Lead arsenate

Magnesium chloride

Magnesium sulfate

Methanol

Nitrogenous fertilizers (separate products)

Nitric acid

Phenol

Phosphate fertilizers (separate products)

Phosphoric acid

Phosphorus (yellow and red)

Phosphorus sesquisulfide

Pigments

Plastics (separate products)

Polysulfides (barium, calcium, potassium, and
sodium)

Potash, caustic, and intermediates (separate
products)

Potassium aluminate

Potassium bichromate

Potassium bromide

Potassium carbonate

Potassium cyanide

Potassium chlorate

Potassium silicates

Sodium arsenite

Sodium bicarbonate

Sodium bichromate

Sodium bromide

Sodium carbonate

Sodium chloride

Sodium chlorate

Sodium hypochlorite

Sodium hydroxide (solid and solution)

Sodium nitrate

Sodium silicates

Sulfides (barium, calcium, potassium, and
sodium)

Sulfur dioxide (liquefied)

Sulfuric acid (by processes)

Tar and tar products (separate products)

Tartaric acid

Trichlorethylene

Urea

Zinc phosphide

Zinc sulfate

The Instituto Centrale di Statistica issues annually the statistics for area and popu-

lation, weather, education, armed forces, national income and expenditure, agriculture,
fisheries and forests, industry (including output for the more important products),
electricity and gas, housing, transportation, foreign trade, finance, prices, labor and wages,
and food consumption. Output figures for industrial products include data for acetone,
borie, citric, hydrochlorie, nitric, sulfuric and tartaric acids, methyl and ethyl alcohols,
aluminum oxide, synthetic ammonia, carbon dioxide (solid and liquid), borax, caleium
carbide, synthetic organic colors (with separate figures for sulfur dyes), calcium cyana-
mide, ammonium nitrate, calcium nitrate, sodium nitrate, ammonium sulfate, iodine,
compressed oxygen, superphosphates, synthetic perfumes, sodium carbonate, caustic
soda, aluminum sulfate, copper sulfate, carbon disulfide, trichlorethylene, coal tar products
and rayon (47).

An official monthly bulletin gives statistics on population, agriculture, forests and
fisheries, industry (production indexes for main branches, output figures for salt, minerals,
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textiles, iron and steel, engineering, motor vehicles, cement, chemicals (including syn-
thetic ammonia, sulfuric acid, dyes, caustic soda, and coal tar products), and fertilizer
consumption including detailed figures by products and districts (45).

Official monthly returns of imports and exports are published in Statistica del Com-
mercio con ' Estero (48).

There is a directory of Italian chemical manufacturers (49) arranged with alphabetical
lists of companies and of products and their suppliers.

The Italian chemical journal, Rassegna Chemica (50), contains articles on technical
and industrial developments and on chemical markets in Italy. Monthly statistics on
Ttalian chemical production (quoted from the Ministry of Industry and Commerce)
include the following: synthetic ammonia, nitric acid, sulfuric acid, sodium carbonate,
caustic soda, alumina, trichlorethylene, calcium carbide, carbon disulfide, explosives,
superphosphates, ammonium sulfate, calcium cyanamide, caleium nitrate, ammonium
nitrate, copper sulfate, dyestuffs, ethyl alcohol, methanol, tanning extracts, tartaric
acid, citric acid, wood pulp and cellulose, and sodium nitrate.

Netherlands. An official statistical yearbook (§1) gives statistics on popula-
tion, climate, health, employment and unemployment, wages, hours of work, social
insurance, agriculture and fisheries, transportation, foreign trade, finance and credit,
and public finance. Figures for industry include electricity and gas supply and con-
sumption, number of manufacturing enterprises in main industries, and value of pro-
duction. Output figures are given for the main products, including, in the chemical field,
soaps, phosphate fertilizers, nitrogenous fertilizers, and sulfuric acid. The yearbook is
printed in English and Dutch.

The official monthly publication (52) gives figures on population agriculture, finance
and credit, and industrial output. This contains some English headings. Official
monthly returns of imports and exports are available (53).

A directory of Netherlands chemical and pharmaceutical manufacturers (54) con-
tains alphabetical lists of companies and products. There is an index in English to the
products list.

The Amsterdamsche Bank Quarterly Review (55), in English, gives analyses of current
economic conditions in the Netherlands, and relative factual data. Two trade journals
(56, 58) contain news on developments in the chemical industry. Chemisch Weekblad,
(57) a technical journal, occasionally contains items of commercial interest.

Norway. Statistics on area and population, health, agriculture, fisheries,
forestry and hunting, mines, industry (including output of more important products),
electricity supply, building, foreign trade, transportation, finance, social insurance,
price movements, labor and wages, housing and education are available annually (62).
Production data are given for explosives and matches, paints and lacquers, calcium nitrate,
sodium nitrate, lime-ammonium nitrate, mixed fertilizers, dolomite-ammonium nitrate,
ammonium nitrate, nitric acid, calcium carbide, cyanamide, and chemical pulps. This
annual is published in French and Norwegian.

The official statistics annual for Norwegian industry (61) gives general statistics for
the different branches of the industry and detailed tables of output of products which
include figures for the consumption of individual raw materials and auxiliary materials in
the various industries. Figures are available for paints and lacquers (separate products),
dry colors, tars, pharmaceuticals, polishes, baking powders, flavors, superphosphate,
calcium nitrate, sodium biecarbonate, ammonium nitrate, ammonium bicarbonate, lime-
ammonium nitrate, sodium nitrate, ammonia, sodium carbonate, nitric acid, carbide,
cyanamide, explosives, ammunition and matches, and chemical pulps (separate products).

Official annual returns of imports and exports are published (60). Monthly returns
(59) do not give countries of origin or destination.

A general directory of Norwegian exporters and export products (63) has classified
lists of commodities with names and addresses of suppliers (manufacturers and merchants).
Coverage of chemical products is moderate. Individual products are indexed in English.

Portugal. The official monthly statistical bulletin (65) includes figures on
population, public finance, wages, agriculture, foreign trade (imports and exports
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of principal products including some chemicals), wholesale and retail price move-
ments and transportation. This is published in French as well as Portuguese.

Official annual returns (66) and monthly returns (64) of imports and exports are avail-
able.

A directory of Portuguese products and their suppliers (67) has a products index in
English.

Spain. Monthly official statistics on population, health, mining and industrial
production, foreign trade, transportation, finance, labor, and cost of living are avail-
able (68). Chemical production statistics are given for the materials listed in
Table V.

Table V. Materials Included in Boletin de Estadistica

Glycerol
Hydrochloric acid

Ammonia
Ammonium carbonate

Ammonium chloride
Ammonium sulfate
Barium carbonate

Hydrocyanic acid
Hydrofluorie acid
Hydrogen

Barium chloride Nitric acid

Barium hydrate Olein

Barium sulfate Oxygen

Borax Phosphate rock
Boric acid Potassium chlorate

Potassium chloride
Soda ash

Sodium bicarbonate
Sodium chlorate
Sodium hydrosulfite
Sodium hypochlorite

Calcium carbide
Calcium hypochlorite
Chrome alum
Copper sulfate
Carbon dioxide
Carbon disulfide

Carbon tetrachloride Stearin

Caustic potash Sulfur

Caustic soda Sulfuric acid and oleum
Chlorine Superphosphate

Ferrous sulfate Trichloroethylene

Official returns of imports and exports are available annually (69) and monthly (70).
Current news on commercial and related matters, and on industrial developments may
be obtained from a weekly news bulletin printed in English (72). There is a monthly
chemical journal, Ion (71).

Sweden. A Swedish government statistical annual (77) covers area and popu-
lation, agriculture, fisheries and forestry, mining, industry (including numbers
employed in main branches, total value of production, output of the more important
products) power supply, foreign trade, transportation, finance, cost of living, labor and
wages, social insurance, health, education, housing, and retail and wholesale price move-
ments. Production data are quoted for caustic soda, nitric acid, hydrochloric acid, sul-
furic acid, chlorates and perchlorates, calcium carbide, superphosphates, medicinals and
disinfectants, soaps, rayon, chemical pulps, tanning extracts, and explosives. This is
available in French and Swedish.

An official statistical annual for industry (75) covers numbers employed in the differ-
ent branches of industry, hours worked, and motive power employed, and includes ex-
tensive tables of production data for industrial products and detailed figures of raw ma-
terial consumption by industries. The section on the chemical industry includes output
figures for the products listed in Table VI.

Annual and monthly returns of imports and exports are reported (74, 76). Thereisa
statistical annual for the mining industry (73).

An alphabetical list of industrial products, including a fair coverage of chemicals
and their manufacturers, is included in a general directory of manufacturers (79). Names
and addresses of exporters and export products classified by trades are available in the
“‘Swedish Export Directory” (78).

The Swedish chemical journal (82) contains articles on current chemical develop-
ments in Sweden and elsewhere.
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Table VI. Materials Included in “Industri”

Acetaldehyde

Acetanilide

Acetic acid

Acetic anhydride

Acetone

Acetone oil

Acetyl salicylic acid

Aluminum sulfate

Ammonia (liquid and solution)

Ammonium sulfate (by-product)

Amyl acetate

Amyl alcohol

Arsenic compounds

Butyl acetate

Butyl alcohol

Calcium acetate

Calcium carbide

Calcium chloride

Carbon bisulfide

Caustic potash (solid and solution)

Caustic soda (solid and solution)

Celluloid

Cellulose derivatives (separate products)

Chloramine

Chlorates and perchlorates

Chlorine

Chlorine bleaching compounds
(chloride of lime, hypochlorite solution)

Chloroform

Chlorosulfonic acid

Chrome alum

Colors, dry (separate products)

Copper oxide

Crotonaldehyde

DDT

Diethylene glycol

Diphenylamine

Electroplating salts (including cyanides)

Ethyl abietate

Ethyl acetate

Ethyl diglycol

Ethyl ether

Ethyl glycol

Ethylene chloride

Ethylene glycol

Ethylene oxide

Explosives (separate products)

Furfural

Fertilizers (synthetic nitrogenous and others)

Formaldehyde (solid and solution)
Gases (separate products)
Gelatine

Glycerol (crude and refined)

Hexamethylene tetramine

Hydrochloric acid

Hydrogen peroxide

Iron oxide

Lacquers and varnishes (separate products)

Lead oxide

Methyl acetate

Monochloroacetic acid

Monochloroacetal

Nickel sulfate

Nitric acid

Nitrobenzene

Olein

Paints (separate products)

Paraldehyde

Pentaerythritol

Perchlorethylene

Perfumes (separate products)

Permanganates

Phenols

Phosphates, inorganic (separate products)

Phosphoric acid

Phosphorus (yellow and red)

Phthalic anhydride

Phthalic esters

Plastics (polyvinyl acetate, alcohol, chloride,
monovinyl acetate, phenolic, urea, and mel-
amine resins, plastics in rods, sheet, and other
forms)

Polyglycols

Potassium carbonate

Rosin

Rubber, synthetic (chloroprene and thio types)

Saccharine

Salicylic acid

Slag, basic

Soaps (separate products)

Sodium carbonate (ash and crystals)

Sodium pentachlorphenate

Sodium silicates (metasilicate, water glass, solids
and solution)

Stearin

Sulfur

Sulfuric acid (oleum and other)

Superphosphate

Tanning extracts

Tar products

Trichloroethylene

Tricresyl phosphate

Triethanolamine

Turpentine

Zinc sulfate

The Anglo-Swedish Review, issued by the Swedish Chamber of Commerce in London,

contains articles on eurrent economic developments in Sweden with reference to the effect
of trade conditions (80). It also contains news items.

A quarterly economic review (81) published in Stockholm, includes articles on current
economic developments and conditions in Sweden, with emphasis on monetary and finan-
cial aspects, and surveys of industries and important companies. This is in English.

Switzerland. Statistics on banking and finance, share price movements, em-
ployment and unemployment, foreign trade, wholesale price movements, cost of liv-
ing indexes, agricultural prices, and balance of payments are published in (84).
Official returns of imports and exports are published annually (83) and monthly (85).

A directory of Swiss Chemical manufacturers (86) gives particulars of companies and
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their products, classified only under broad headings such as heavy chemicals, pharma-
ceuticals, and soon. There is no index to individual products.

A monthly economie journal (88) contains concise statistical information on economic
conditions in Switzerland, with short surveys of different aspects of Swiss economy (labor
market, wage trends, credit conditions, and price trends).

The Swiss daily newspaper, Neue Ziircher Zeitung (87), has an economic section with
articles on current problems and news items on industrial and other developments. This
paper contains useful information on all European countries, as well as Switzerland.
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‘“‘Estadistica del Comercio Exterior de Espana,” annual.
(70) Resumen Mensual, Direccion General de Aduanas (Oficina de Estadistica), Magda-
lena, 10-Madrid. Monthly.

OTHER SOURCES
(71) Ion, Hermanos Becquer, 6-Madrid. Monthly.
(72) Spanish Economic News Service, Av. Joe Antonio 70, 9, Madrid. Weekly. In English.

Sweden
STATISTICS

(73) “Berghanterung” (Sveriges Officiella Statistik), Stockholm, Kommerskollegium, an-
nual.

(74) “Handel,” Stockholm, Kommerskollegium, annual.

(75) ““Industri” (Sveriges Officiella Statistik), Stockholm, Kommerskollegium, annual.

(76) Manadsstatistik éver Handeln, Stockholm. Kommerskollegium, Monthly.

(77) “‘Statistisk Arsbok for Sverige,” Stockholm, A.G. Nordiska Bokhandeln. Annual. In
French and Swedish.
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DIRECTORIES
(78) The General Export Association of Sweden (Publishing Dept.), Stockholm, ‘‘Swedshi
Export Directory,” 1951.
(79) Sveriges Industriforbund, Stockholm, ‘“‘Svensk Industri Kalender,”” 1950.

OTHER SOURCES
(80) Anglo Swedish Review, Swedish Chamber of Commerce for the United Kingdom, 14
Trinity Square, London E.C.3. Monthly.
(81) Index, A. B. Svenska Handelsbanken, Arsenalsgatan, Stockholm. Quarterly. In
English.
(82) Kemikali Facket, Regeringsgatan 111, Stockholm. Monthly.

Switzerland
STATISTICS
(83) Direction Générale des Douanes Fédérales, Berne ‘‘Statistique Annuelle du Commerce
Extérieur de la Suisse,’”’ annual.
(84) Monatsbericht der Schweizerische Nationalbank, Schweizerishe Nationalbank, Bern.
Monthly.
(85) Statistigue Mensuelle du Commerce Extérieur de la Sutisse, Direction Generale des Dou-
anes Fédérales, Berne. Monthly.
DIRECTORIES
(86) “Die Chemische Industrie der Schweiz und Ihre Nebenprodukte (I'Industrie Chimique
en Swisse et ses Produits Anneses),” 55 Heuried, Zurich, Verlag fiilr Wirtschaftslitera-
ture, 1950.
OTHER SOURCES
(87) Neue Ziircher Zeitung, Falkenstrasse 11, Zurich 1, daily.
(88) La Vie Economique, Départment Fédéral de I'Economie Publique, Feuille Officielle
Swisse du Commerce, Effingerstrasse 3, Berne. Monthly.
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Unit Consumption Factors

R. NORRIS SHREVE

Purdue University, Lafayette, Ind.

Unit consumption factors are the quantitative data that
enable calculations to be made in determining the
amount of raw materials necessary to make, for in-
stance, 1 pound of finished product. The conditions
under which these unit consumption factors vary are
discussed as is how they can be used, both in checking
products and in planning for raw material supply and
for the sale of chemicals. Nine functions wherein the
unit consumption factors have been used are listed.

Quantitative data form the basis of the chemical industry. This has long been recog-
nized in the design and implementation of factories, and in the supplying of the necessary
raw materials. The quantitative aspect is just as important in sales planning and in
marketing surveys. The difficulty is obtaining quantitative data in the marketing area.
Though much has become available in recent years, more is needed. The retarding con-
dition is the confidential nature of many of the basic figures.

Even in the area of marketing or sales, the application of the quantitative figures
available requires technical training and understanding. The universities are giving such
training as the backbone of the education imparted to chemical engineers wherein
the emphasis is upon material balances, energy balances, flow sheets, and the yields and
conversions of the chemical changes.

Definition of Unit Consumption Factors

As a foundation to the treatment of this subject, a frequent misunderstanding be-
tween yields and conversions must be clarified, because the unit consumption factors are
based on the chemical yields and not on the conversions. The operational efficiency of
chemical plants is interpreted in terms of the yield and conversion. These terms may be
defined as follows:

moles of main product
moles of main product equivalent to net disappearance of
chief reactant
moles of main product

moles of main product equivalent to chief reactant
charged

Based on the synthesis of ammonia at 300 atmospheres and 500° C., the yield is frequently
above 98%, while the conversion will be limited by the equilibrium figure of around 209%,.
This means that 809 of the hydrogen and nitrogen charged are not converted and must
be recirculated after the removal of the ammonia. Somewhat higher figures prevail for
};he eéne’chanol synthesis. It is from the yields that the unit consumption factors are calcu-
ated.

The aim of the chemical engineer, concerned with the cost, is to arrange for such
conditions of temperature, pressure, and proportions that the conversion figures approach

71

Percentage yield = 100 X

Percentage conversion = 100 X
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the yields as closely as feasible. This is, of course, not possible for ammonia because of
the low equilibrium of this reaction at practical temperatures and pressures. As a corol-
lary of the low ammonia and methanol conversions, larger equipment is required than
would be necessary were the conversion figures nearer to those of the yield.

When making any market study in the chemical field the unit consumption factors
are needed because they are a measure of the average realized chemical change that takes
place when a raw material is converted chemically into a salable finished product. This
can be demonstrated most easily in conjunction with flow sheets (Figures 1, 2, 3, and 4)
wherein the raw materials are put through a coordinated sequence of physical changes
(unit operations) and chemical changes (unit processes) to convert them into products of
enhanced value and usefulness. These latter products may enter directly into sales in
the consumption areas or they may be consumed within the factory where they are manu-
factured in order to be turned into salable products of still further enhanced value and
usefulness. It might also be pointed out here that the chemical industry is its own best
customer, consuming much of its own products.

Variations in Unit Consumption Factors

The literature sometimes uses the words unit conversion factors when they really
mean unit yield factors. The latter, as explained above, represents the net change of a
given raw material into the main product. As a corollary to this consideration, the actual
yields should be compared to the theoretically possible yields. While it is not the func-
tion of the market investigator to endeavor to change conditions in the factory in order
to make the realized yield approach as closely as possible to the theoretical yield, yet in
case of wide discrepancy between these, he should recognize that, with advancing knowl-
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Figure 1. Flow Sheet for Finished Toilet Soap with 20.5%, Moisture
Pounds per pound of soap
Fat 0.85 Make-up water 0.833
Lye (as 50° B caustic soda) 0.236 Steam (150-1b.) 1.2
Salt 0.0067 Electricity (kw.-hr.) 0.025

Sodium silicate (49° Bé. solution) 0.005
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Figure 2. Flow Sheet for Laundry Soap
Per ton of a typical laundry soap (plus 70 pounds of 80% glycerol)

Oil, fats 653 pounds  Steam 2 tons

Sodium hydroxide (76% Na:O) 111 pounds Water 230 gallons
Rosin 90 pounds  Soda ash (58% Na:O) 37 pounds
Salt (make-up) 4 pounds  Sodium silicate (18° Bé.) 822 pounds

edge, the actual yields tend to approach theoretical ones. In the parlance of the factory
superintendent this happens when the chemical yield of the process is improved. Through-
out the entire chemical field a certain proportion of the funds assigned to research are
devoted to the improvement of chemical yields. When this occurs the principal unit
consumption factor will decrease.

Published unit consumption factors are subject to variations with advances in the
chemical industry. This industry is characterized by change; in its entirety it spends the
largest percentage of sales dollars and probably the largest actual number of dollars in
research and development. While much of this goes into developing new chemicals
and chemical products like DDT, Dacron, Dynel and many others, a certain proportion
of research expenditures are employed for improvement of processes. The improvement
of these processes proceeds along three general lines. First is the enhancement of yields
with elimination of wastes and consequent decrease of unit consumption factors. This
is fairly simple and is illustrated by the great improvements in the sulfonation process
for making phenol wherein the consumption factor for sulfuric acid (66° Bé.) has been
much decreased to 1.4 pound per pound of phenol.

The second approach involves a change of products or their proportionate conversions
and may be illustrated by chlorination of benzene. Although monochlorobenzene was
the product commercially needed, some o- and p-dichlorobenzene were always formed in
the process. These were stored by the wise manufacturer until excellent markets for
these products were developed. At present certain manufacturers conduct the chlorina-
tion of benzene to make the maximim amount of the dichloro derivatives. Here the
unit consumption factor of chlorine, for example, varies with the proportion of the poly-
chloro derivatives made. When benzene is chlorinated in this fashion, there will be not
one conversion factor but two series, giving for each the conversion factor of benzene or
of chlorine to chlorobenzene, p-dichlorobenzené, and o-dichlorobenzene. For this multiple-
product manufacture the over-all picture can be obtained only by the summation of the
individual product conversion factors.

The third aspect of improvement may mean an entirely different process for making
an old substance. For many decades soap has been manufactured by caustic soda saponi-
fication of fats in the batch process. In recent years plants have been installed for the
high pressure, high temperature rapid hydrolysis of fats in the countercurrent liquid
mixed phase using water and a catalyst. In this case the sodium fatty acid or the soap
may be prepared by neutralizing the free fatty acid hydrolysis product with caustic soda
or soda ash depending upon convenience and the market. Naturally the unit consumption
factors changed when the improved process was used.

Figure 1 gives the unit consumption factors for one pound of a finished toilet soap
with 20.5%, moisture. Figure 2 represents a flow sheet for laundry soap wherein chemical
reactions and physical changes (unit processes and unit operations) are involved in the
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manufacture. Note the change in the unit conversion factors between the two different
kinds of soap. Figure 3 represents a flow sheet for the concentration to suitable purity
of glycerol obtained from the preceding flow sheet, together with the recovery of the
cyclieal salt (unit operations).

Judgment and technical experience will enable an approximation of a unit consump-
tion factor to be made in certain areas. The approximation will be nearer to the actuality,
the more experienced the calculator is in the particular field. For instance, a man versed
in the manufacture of chlorinated insecticides with knowledge of yields can calculate the
unit consumption factor for chlorine consumption for an analogous new chlorine-contain-
ing product with fair accuraey.

) (@ @)
Spent ! 72/
spoap J )
lye = N
* [ IS Stea
Fe Cly 6H,0] = 8 5§
‘_”cnld S NRKS 2 y
alum 00! ;
- Evaporators 0 E"EV?POW“
«Salt cotchers %/ = -
l' ! ynamr
Na OH | v’NUf.SSCh/f returned | |——F"§ |glycerine
 dnkuinlui q Yo soa‘;a lZ/anf v § 999%
COURTESY MCGRAW-HILL BOOK CO.
Figure 3. Flow Sheet for Glycerol Manufacture
To produce 1 ton of glycerol and 2.2 tons of salt
Spent lye (glycerol, 5%) 22 tons Direct labor 4 man-hr.
Sodium hydroxide 200 pounds Activated carbon 5-10 pounds
Aluminum sulfate 22 pounds  Steam still condensers 1, 2, and 3 are, respectively,
Ferric chloride 110 pounds  a vapor superheater, an air or warm-water partial
Steam 8000 pounds condenser for 85% glycerol, and a cold-water
Electricity 10 kw.-hr.  final condenser for sweet water.

Where no chemical change is involved, the unit conversion factor is the measure of
the average realized extraction or crystallization or other physical change. This is illus-
trated by Figure 4 wherein a salable product is extracted out of a mixture. This may be
done by solvents, by crystallization, or by distillation. Figure 4 typifies this type of
extractive procedure as applied in sugar refining. The principal unit consumption factor
is greater than unity, or 1.06 pounds of raw sugar to furnish one pound of refined sugar.
Many other flow sheets with the data for the unit consumption factors, are available in
the references described.

Evaluation

Unit consumption factors enable the caustic soda manufacturer to determine how
much caustic soda is going to be needed for a million or a billion pounds of soap of the
quality and type for which the unit consumption factors are available. The composition
of soaps vary greatly according to their use and market areas, and as these and the quality
change, the unit consumption factors must change. This illustrates how a technical
understanding is required for the evaluation of unit consumption factors.

Another example is the determination of sulfur needed for sulfuric acid on the basis
of the equivalent of 1 ton of 1009, sulfuric acid. The consumption figure for sulfur will
vary from 677 pounds to make 939, sulfuric acid to 688 pounds to furnish 209, oleum.
Plants for chamber acid, concentrated aeid, or oleum vary greatly in the costs and slightly
so for the yields, and hence for the unit consumption factors. The Government in their
statistical reports reduces the various strengths of sulfuric acid to 50° Bé. acid (62.18%)
in order to have the same yardstick for statistical reports. In marketing surveys, an
investigation should be made between different grades of a chemical because their costs
vary.

Many chemicals, other than the sulfuric acid, are sold in different purities and forms.
Solid chemicals like soda ash and sodium sulfate may be anhydrous or crystalline; and
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even the number of molecules of crystal water may vary as illustrated by sodium carbon-
ate monohydrate (Na,;CO;.H;0) and decahydrate or sal soda (NayCO;.10H,0). Other
chemicals are sold in solutions of different strengths as sodium silicate (water glass) or
even with different ratios of constituents (Na,O to SiO,). Because of great variations in
the active constituents: nitrogen (Ns), potash (K;0), and phosphoric acid anhydride
(P:0s), fertilizers are commonly evaluated by the percentages of these constituents in
the single, more or less pure, salt; or by the percentages of the three in a mixed fertilizer
(e. g., N2:P;05:K:0 = 10:6:4). Here and elsewhere, solutions such as ammonium
nitrate solutions or ‘“U.A.L.” (urea-ammonia liquors), are articles of commerce. All of
the variations in purity or composition effect the unit consumption factors, so the purity
or composition of products must be specifically stated.

Preparation

The writer has participated in obtaining and publishing unit consumption factors;
it seems worthwhile to record how these have been made available. The procedure was
to work up a flow sheet of a selected process and material and energy balances including,
when possible, hours of labor and kilowatt hours of electricity used in the process. If
the data, from which the flow sheet and unit consumption factor calculations were made,
were reliable and based upon wide experience, the result was satisfactory.

If the data for material, energy, and labor balances were not deemed reliable, im-
proved data were frequently obtained by sending tentative figures to be checked to certain
individual factories whose cost and production figures embodied the data needed. As
some requested data was considered confidential, some companies rightly did not consider
it good business to release such figures. This confidential aspect largely pertains to new
processes, and as the competitive picture widens and more plants use the same process,
the figures become more readily available.

Sources

References from which unit consumption factors can be obtained are listed. The
books that are most usable are those in which the unit consumption factors are given with
a flow sheet, since these factors cannot be used properly without a knowledge of the tech-
nical procedures concerned. Earlier flow sheets published several decades ago did not,
as a rule, contain data for the calculation of the factors of material, energy, or labor. In
recent years there have appeared a number of books and publications containing annotated
and enlarged flow sheets. It seems to the writer that the most useful way of presenting
these data are as tabulations underneath the technical flow sheets as shown in Figures
1,2, 3 and 4. The books by Shreve (15), Olive and Shreve (11), Lee (8), Perry (12), and
Faith, Keyes, and Clark (2) have the quantitative data arranged in the most convenient
manner. In certain books these quantitative data are included in the text descriptive
of the accompanying flow sheet.

The ‘“‘Chemical Process Industries” by Shreve (15) contains many flow sheets with
quantitative data. That book was published in 1945 and a revision is underway. There
is now being written, for 1953 publication, the ‘‘Chemical Business Handbook” (12) in
which one of the co-editors, J. R. Skeen, has very carefully recalculated and arranged
in tabular form all the available unit consumption factors that he can find. For many
years Chemical and Metallurgical Engineering, now called Chemical Engineering, has pub-
lished separately a book of flow sheets. The last edition was revised by Olive and Shreve
(11). Nine-tenths of these flow sheets with comments are in ‘‘Chemical Process Indus-
tries” (15).

“Industrial Chemicals” by Faith, Keyes and Clark (2) is extremely valuable for its
flow sheets with quantities, but no further references to the literature are given.
Currently there is being published under the editorship of Kirk and Othmer (7) the ‘‘En-
cyclopedia of Chemical Technology.” This very excellent encyclopedia has numerous
flow sheets, and occasionally these flow sheets or the adjacent text contain the data neces-
sary to calculate unit consumption factors. It will be very helpful to have this encyclo-
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Figure 4. Flow Sheet for Refined Cane Sugar

Per 100 pounds of refined sugar (about 4 pounds of residual sirup also produced)

Raw sugar (97 Pol.) 106 pounds  Condensing water 2000-3500  pounds
Hydrated lime 0.05 pounds  Pure water 600 pounds
Kieselguhr 0.25 pounds  Process steam and power steam 175 pounds
Bone char (in process) 150-250 pounds  Char kiln fuel 20,000-25,000  B.tu.
Bone char (revivified) 35-75 pounds  Employees (total) 0.3 man-hr.
Bone char (new) 0.25-0.3 pounds

pedia in English to supplement Ullmann’s ‘“Enzyklopaedie der technischen Chemie” (17).
It is surprising how much data the Germans have been able to obtain. A third edition of
Ullmann is to appear very shortly.

Groggins and his coauthors in the fourth edition of ‘‘Unit Processes in Organic Syn-
thesis” (4) have brought together many flow sheets, with quantities. This is also true of
“Industrial Chemistry’”’ by Riegel (14) and ‘‘Chemical Engineers’ Handbook’ by Perry
(12). In the electrochemical field Mantell (9) in his third edition of ‘‘Industrial Electro-
chemistry” has a large amount of data, both in tabular form and in flow sheets. Nelson
(10) in the third edition of ‘‘Petroleum Refinery Engineering” has many flow sheets and
much material data for the petroleum industry. Furnas (3) in the sixth edition of ‘‘Rog-
ers’ Manual of Industrial Chemistry” was able to include many flow sheets and an occa-
sional compilation of data. ‘‘Chemical Engineering Plant Design” in the third edition by
Vilbrandt (16) uses a flow sheet for making hexachlorobenzene to illustrate in great detail
various principles of plant design. It is doubtful whether any process is described as quanti-
tatively as this one. This book also has a few other flow sheets with some quantitative
data. The first volume of the series on ‘‘Chemical Process Principles” by Hougen and
Watson (5) includes an excellent description of the data and calculations necessary for
the determination of energy and material balances on which unit conversion factors are
based. Certain of our chemical journals have been extraordinarily valuable in recent
years in supplying flow sheets and quantities for material and energy balances. This has
been particularly true of the monthly pictured flow sheets in Chemical Engineering (1)
and in the Staff Industry Reports appearing monthly in Industrial and Engineering
Chemistry (6).

With technical development, the unit consumption factors change, both for materials
and energy and labor—in most cases decreasing with the advances in technology. For
this reason, any published unit consumption factors should be checked from time to time.

Applications

A rather interesting use of unit consumption factors was related to the writer by
Albert B. Newman. Immediately following World War II, Professor Newman was tech-
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nical advisor to the American occupation group in Germany. One of the important plan-
ning jobs was to determine just how much sulfuric acid, caustic soda, and nitric acid or
other chemical would be needed to supply the peace time demands of the German nation
for fertilizers, soap, insecticides, medicines, dyes, and all the other products required for
making explosives or other war chemicals. Professor Newman told the writer that with-
out the data that were available in the American literature on unit consumption factors
it would have been impossible for him to have checked the tonnages of the various chemi-
cal raw materials that the Germans said they needed in order to make the finished ma-
terials which everyone acknowledged they must have to carry on their technical civiliza-
tion.

The applications of unit consumption factors are varied. A tabulation of these
figures serves to check production and yields in any process, whether batch or continuous.
Indeed in many plants the quantities of materials consumed to produce a given quantity
of a finished chemical, are charted from day to day, from week to week, and from year to
year. If these charts for materials are extended to include energy, labor, and other factors
entering into the cost of a product, there is presented the best series of comparisons for
cost control of manufacturing operations. A further comparison of such figures for the
different procedures for making the chemical will indicate the relative position in the
economic picture of different processes and point out the cheapest one. This may lead
to the abandonment of a high cost process.

The use of unit consumption factors in sales and marketing development is just as
important as in production. This may be looked at from two viewpoints—i.e., markets
for new products and markets for old products. In the consideration of the advisability
of undertaking the manufacture of any product, the unit consumption factors will enable
a prospective manufacturer to determine how much raw material he is going to consume
and, therefore, he will be able to investigate properly the avenues for obtaining that raw
material. Also, the unit consumption factors will enable a prospective supplier of this
raw material to ascertain the quantities that will be consumed in a given area if he can
obtain the tonnages of the sales. Turning to new products the unit consumption factors
will permit exact calculations to be made for raw materials for specified areas and facili-
tate proper planning for managements’ decision regarding the risk involved in introducing
new products. Certainly such caleulations should precede the expenditure of any con-
siderable amount of money in research and development and should be continued as the
process reaches the pilot plant and before any large sum is spent for plant and equipment.
Finally the unit consumption factors can be employed from year to year to check and
to compare sales, both from the consumption and the production viewpoints for a given
area.

In summary unit consumption factors have been used to carry out the following
functions:

Reduce the costs in manufacturing processes.

Eliminate obsolete processing.

Stimulate research for new and better processes.

Enable management to make wiser decisions regarding both processing and marketing.

Point out quantitatively declining markets in given areas.

Point out quantitatively advancing markets in a given area.

Enable markets for new products to be studied more quantitatively.

Guide research and development in a profitable direction by studying markets quanti-
tatively at the time research ang development is being carried on.

ilElI)llab]e sales to be predicted more certainly for those products for which these factors are

available.

Literature Cited

(1) Chemical Engineering, McGraw-Hill Publishing Co., New York, Pictured Flow Sheets and
Chementator, monthly.

(2) Faith, W. L., Keyes, D. B., and Clark, R. L., “Industrial Chemicals,”” New York, John Wiley
& Sons, 1950.

(3) Furnas, C. C., ed., “Rogers’ Manual of Industrial Chemistry,” 6th ed., 2 vols., New York, D,
Van Nostrand Co., 1942.



Published on June 17, 1954 on http://pubs.acs.org | doi: 10.1021/ba-1954-0010.ch008

78

4
(5)
(6
]
®
9
(10)
an
12)
(13)
(14)
(15)
(16)
a7

ADVANCES IN CHEMISTRY SERIES

Groggins, P. H., ed., “Unit Processes in Organic Synthesis,”” 4th ed., New York, McGraw-Hill
Book Co., 1952.

Hougen, O. A., and Watson, K. M., ‘“Chemical Process Principles,” Vol. I, New York, John
Wiley & Sons, 1943.

Industrial and Engineering Chemaistry, AMERICAN CHEMICAL SocIETY, 1155 Sixteenth Street,
N.W., Washington 6, D. C., Staff Industry Reports, Monthly, February 1948.

Kirk, R. E., and Othmer, D. F., “Encyclopedia of Chemical Technology,” New York, The
Interscience Encyclopedia, 1947.

Lee, J. A., “Materials of Construction for Chemical Process Industries,” New York, McGraw-
Hill Book Co., 1950.

Mantell, C. L., “Industrial Electrochemistry,” 3rd ed., New York, McGraw-Hill Book Co.,
1950.

Nelson, W. L., “Petroleum Refinery Engineering,” 3rd ed., New York, McGraw-Hill Book Co.,
1949.

Olive, T. R., and Shreve, R. N., “Chemical and Metallurgical Engineering’s Chemical Engi-
neering Flow Sheets,” 4th ed., New York, McGraw-Hill Publishing Co., 1944.

Perry, J. H., ed., “The Chemical Business Handbook,” New York, McGraw-Hill Book Co.,
forthcoming publication.

Perry, J. H., ed. ‘“Chemical Engineers’ Handbook,” 3rd ed., New York, McGraw-Hill Book
Co., 1950. Bibliographies.

Riegel, E. R., “Industrial Chemistry,” 5th ed., New York, Reinhold Publishing Corp., 1949.

Shreve, R. N., “The Chemical Process Industries,”” New York, McGraw-Hill Book Co., 1945.

Vilbrandt, F. C., “Chemical Engineering Plant Design,” 3rd ed., New York, McGraw-Hill
Book Co., 1949.

Ullmann, Fritz, “Enzyklopaedie der technischen Chemie,” 2d ed., 10 vols., Berlin and Vienna,
Urban & Schwarzenberg, 1928-1932.

RECEIVED April 22, 1952. Presented before the Division of Chemical Literature, Symposium on Literature
Sources for Chemical Market Research, at the 121st Meeting of the AMERICAN CHEMICAL Sociery, Buffalo,
N.Y.



Published on June 17, 1954 on http://pubs.acs.org | doi: 10.1021/ba-1954-0010.ch009

Sources of Chemical End-Use Data

RICHARD F. WARREN
Market Research Section, New Product Development Department, American Cyanamid Co., New York, N. Y.

Quantitative data on the end uses of about 200
chemicals have been published in recent years. Dis-
cussions have varied from single sentences to full
scale reports. This discussion shows where published
data has appeared in the past and where it is likely
to be found in the future.

In the past few years, uses for almost 200 chemicals have been discussed in the various
standard publications. These discussions have ranged from small paragraphs to full
scale reports. In general, data on uses of a specific chemical are not as widely discussed
on a quantitative basis as are production data of individual products. Before World War
I1, very little information on quantities of major chemicals consumed in various markets
was available in published form.

To set up its allocation program during the last war, the U. S. Government collected
a great deal of information on the chemical requirements of various industries. At the
end of the war a sizable amount of this material was published. Unfortunately, this
snapshot of industry’s chemical requirements was sometimes distorted by the war. How-
ever, it did a great deal to stimulate publication of chemical consumption data.

Then too, the chemical market researcher was coming into his own at the war’s end—
and several magazines in the chemical process industries responded to the requests for
more detailed statisties flowing into their offices. They published articles that gave data
on the commercial interrelationship of chemicals and their ultimate markets.

Publications

For many years the Bureau of Mines has published very detailed statistics on non-
metallic minerals (7, 8), but it relied in part on data published in Chemical and Engineer-
ing News, Industrial and Engineering Chemistry, Chemical Engineering, and Chemical
Week’s parent, Chemical Industries, as well as a number of papers appearing in publi-
cations on related process industries.

Harry Stenerson’s “Markets’” page in Chemical and Engineering News became a
spot to watch for odd numbers that might help fill in missing information which could
complete an end-use pattern.

Chemical & Metallurgical Engineering has done its part in developing data on chemi-
cal uses. Their pioneer work, in 1937 and 1939, was the result of Henry Batter’s follow-
ing, for many years, the status of chemicals and their markets. Data were published
in ““Chemical Facts & Figures” issues, which were followed by an annual statistical re-
view in Chemical Engineering, published every February.

In 1948 John Skeen contributed a number of statistical reviews of individual com-
modities to Chemical and Engineering News. These reviews gave a complete supply-
demand-price story of the chemical for several years and included considerable informa-
tion that had not been published previously.

About the same time Chemical Engineering began its ‘“‘Commodity Survey’’ series
that covered 36 chemicals. This series was designed to show for a single chemical,
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Table I.  Sources of Statistics on Consumption of Chemicals®

Chemical Publication Date Page

Acetic anhydride Chem. Met. Eng. 8-49 303
Chem. Eng. News 9-26-49 2806
Food Eng. 4-51 130

Acetic acid Chem. Eng. 2-48 312
Chem. Inds. 8-48 217

Acetone Chem. Met. Eng. 7-48 313
FI-6-8-13 5-29-46

Acetylene Chem. Eng. News 4-4-49 977
Chem. Eng. News 12-4-50 4247
Chem. Inds. 4-28-51 17
01l Gas J. 5-17-51 122

Acrylonitrile Chem. Met. Eng. 3-50 114
Chem. Inds. 3-50 345

Aldrin Agr. Chemicals 9-50 7
0il, Paint, Drug Replr. 2-19-51 11

Aluminum chloride JC 2-24-49 13

Aluminum sulfate 01l, Paint, Drug Reptr. 2-21-49 38
Tappi 12-49 26 and 27A
Agr. Chemicals 2-50 26

Ammonia JC 8-9-48 13
Chem. Eng. News 11-15-48 3410
Agr. Chemicals 6-49 39
JC 12-12-49 2 and 18
Hearings-1949 Fert. Sup.
Ind. Eng. Chem. 6-50 989

Ammonium nitrate Agr. Chemicals 6-49 39
Agr. Chemicals 9-49 32
Hearings—1949 Fert. Sup.
Agr. Chemicals 2-50 26
Agr. Chemicals 6-50 36

Ammonium phosphate Agr. Chemicals 6-49 39

Ammonium phosphate (di-) Hearings—1949 Fert. Sup.

Ammonium sulfate JC 12-21-48 13
Agr. Chemicals 6-49 39
Chem. Met. Eng. 11-49 268
Hearings—1949 Fert. Sup.
Agr. Chemicals 2-50 26
Min. Yrbk., Coke & Coal Chemicals
Agr. Chemicals 6-50 36
Chem. Eng. 9-49 268

Aniline Chem. Eng. News 12-27-48 3827
Chem. Inds. 4-14-51 39

Anisic aldehyde Drug & Cosmelic Ind. 1-50 91

Antimony 0il, Paint, Drug Reptr. 12-4-50 45
Min. Yrbk., Antimony

Arsenic Min. Yrbk., Arsenic

Barium salts (carbonate,

chloride, etc.) Min. Yrbk., Barite

Bauxite Min. Yrbk., Bauxite

Benzene Chem. Met. Eng. 2-49 119
Chem. Eng. News 10-24-49 3154
JC 11-30-49 1
Chem. Met. Eng. 2-50 100
Chem. Inds. 3-50 348
Chem. Eng. News 11-6-50 3866
Chemist 7-51 298
Can. Chem. Process Inds. 7-51 573
Chem. Eng. News 3-26-51 1260

Chem. Eng. 1-50 271
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Chemical

Benzene hexachloride

Beryllium
Borax

Boron minerals
Bromine

Butane
2,3-Butanedione

Butylene

Cadmium oxide
Calcium arsenate

Calcium carbide
Calcium carbonate

Calcium chloride

Calcium cyanamide

Calcium hydroxide (lime)

Calcium hypochlorite

Calcium magnesium
phosphate

Calcium nitrate

Calcium phosphate (phos-
phate rock)

Calcium metaphosphate
Tricalcium phosphate
Calcium sulfate (gypsum)

Camphor
Carbon (graphite)

Carbon bisulfide

Carbon black

Carbon tetrachloride

Table I. (continved)

Publication

Agr. Chemicals

Ind. Rept.

Oil, Paint, Drug Reptr.
Chem. Inds.

Min. Yrbk., Minor Metals

Agr. Chemztcals
Chem. Met. Eng.

MMS 1983

MMS 1791
Min. Yrbk., Salines-Misc.

Min. Yrbk., Natural Gasoline

IRB

01l Gas J.
Chem. Eng.

Min. Yrbk., Cadmium
Ind. Rept.

Chem. Eng. News
Chem. Inds.

0il, Paint, Drug Reptr.
Chem. Met. Eng.

MMS 1793
Agr. Chemicals
Agr. Chemicals

01l, Paint, Drug Reptr.
Rubber Age (N.Y.)

0il, Paint, Drug Reptr.
MMS 1796

Min. Yrbk., Lime

Ind. Rept.

Agr. Chemicals
Agr. Chemicals

Min. Yrbk., Phosphate Rock

Agr. Chemicals

Agr. Chemicals
Tappi

JC

Min. Yrbk., Gypsum
STI 3

Chem. Inds.

Min. Yrbk., Minor Non-Metals

Chem. Week
Chem. Met. Eng.

011, Paint, Drug Reptr.
Rubber Age (N.Y.)

Rubber Age (N.Y.)

MMS 1754 and 1971
India Rubber World

Min. Yrbk., Carbon Black
Rubber Age (N. Y.)

Soap, Sanit. Chemicals
Chem. Eng.

Date

10-48
10-49
2-26-51
3-24-51

6-49
2-50

7-24-50

7-6-50
8-50

10-49

7-18-49
7-49

2-21-49
7-50

6-49
6-50

2-21-49
9-49
10-24-49

7-49

6-49
6-49

10-48
8-4-51
1-49

7-25-49
8-49
9-49

4-51

6-51

4-49
5-50

Page
22
19

24

39
269

11

54
117

19

2062
30

38
104

39
36

38
714
38

50

39
39

39
39

24A
11

105
609

36
317

66
556
714

66

346

45
361

81
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Casein

Cellulose acetate
Chlordane

Chlorine

Chlorobenzene
Chromic acid
Citric acid
Columbium

Copper

Copper acetate

Copper naphthenate

Copper sulfate

Cresylic acid

Cryolite

Cupric acetoarsenite

Cupric chromate
Cuprous oxide
DDT

Diacetyl

2,4-D

Ethanolamines
Ethyl alcohol

Ethyl cellulose
Ethylene

Ethylene glycol

Ethylenediamine

Table I. (continued)

Publication
Chem. Eng. News

Modern Plastics
Ind. Rept.

0:l, Paint, Drug Reptr.
Chem. Inds.

Chem. Inds.

01l, Paint, Drug Reptr.
Chem. Met. Eng.
Chem. Met. Eng.

Ind. Eng. Chem.
Tappt

Ind. Eng. Chem.

Chem. Met. Eng.

Chem. Inds.

HR 309

Min. Yrbk., Minor Metals

Min. Yrbk., Copper
MMS 1985

STI
Chem. Inds.

Agr. Chemicals

STI

Agr. Chemicals

Ind. Rept.

0il, Paint, Drug Reptr.
Chem. Week

0il, Paint, Drug Reptr.
Chem. Eng. News

Agr. Chemicals
Min. Yrbk., Fluorspar

Agr. Chemicals
Chem. Inds.
STI

0il, Paint, Drug Reptr
Chem. Inds.
Ind. Rept.

01il, Paint, Drug Reptr.

Agr. Chemicals
Ind. Rept.

Chem. Inds.

ATU, Year End Statistics
Chem. Eng.
Chem. Eng.

Chem. Met. Eng.
ATU, Year End Statistics

Chem. Inds.

Chem. Met. Eng
Chem. Inds.
Chem. Eng. News
Chem. Inds.

Chem. Eng. News

ADVANCES IN CHEMISTRY SERIES

Date Page
9-12-49 2650

1-49
2-49 27
2-26-51 3
3-24-51 24
12-48 938
2-21-49 38
2-49 115
7-49 315
10-49 2155
1-50 38A
6-50 989
1-50 272
12-50 877
7066
230
2-49 219
7-48
226
6-49
10-49 19
4-16-51 3
6-23-51 43
9-6-48 50
1-30-50 316
10-48 22
10-48 22
2-49 219
75
2-26-51 3
3-24-51 24
10-49 19
3-6-50 70
9-49 40 & 82
10-49 19
4-12-51 36
10-49 314
3-51 279
8-50 116
3-48 381
10-6-48 8
4-12-49 19
5-49 357
7-50 41
2-19-51 712
2-24-51 16
3-14-49 748
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Chemical

Ethylene oxide

Ethylene sulfate
Feldspar

Ferric sulfate
Fluorspar
Formaldehyde

Furfural

Gelatin
Geraniol

Glycerin

Graphite, See Carbon.
Gypsum. See  Calcium

sulfate.

Hexamethylene tetramine

Hydrochloric acid

Hydrofluoric acid

Hydrofluoric acid

Hydrogen
Hydrogen cyanide
Hydrogen peroxide
Hydrogen sulfide

Todine

Iron ore
Iron oxide

Isobutylene

Lactic acid
Lauryl alcohol
Lead

Lead acetate

Table I. (continued)

Publication

Chem. Met. Eng.
Chem. Inds.

ATU, Year End Statistics

Min. Yrbk., Feldspar
Agr. Chemicals
MMS 1716

Modern Plastics
Chemical Industries
Modern Plastics
Chem. Met. Eng.
Modern Plastics

Chem. Eng. Progr.
Chem.

FI M19M.1a
STI 4

FI M17-7-07

FI M17-1-08,09
Ind. Rept.

STI 3

Chem. Eng. News
DNR

STI 3

Chem. Met. Eng.
Ind. Eng. Chem.
Chem. Inds.

Ind. Eng. Chem.

MMS 1596
Chem. Met. Eng.

Chem. Inds.
Fluorine
MMS 1716

Ind. Rept.

Chem. Inds.
Chem. Eng. News
Chem. Met. Eng.

STI 3
Ind. Eng. Chem.

Min. Yrbk., Salines-Misc.

Min. Yrbk., Iron Ore
STI

Chem. Met. Eng.
Ind. Eng. Chem.

Chem. Eng. News
JC

MMS 1900
Min. Yrbk., Lead

STI 3

Date

7-50
7-50

6-49

9-49
2-10-51
3-51
8-50
7-51

9-48
10-17-49

9-20-48

4-49

9-11-50
2-1-51

8-49
3-50
3-17-51
6-50
12-48
1-49

8-48
5-12-51
7-25-49
2-50

8-49

8-50
9-49

10-3-49
2-11-49

83

Page

331
41

39

176
11
bulletin
249
88

669
20

153
2771

12
51
3168
28

20

299
22A

989

313

53
30

41
2174
97

60
1547

56

116
1872

2870

69
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Lead arsenate

Lead oxide
(white & red lead)

Lead sulfate

Lime. See Calcium
hydroxide.

Litharge

Lithopone

Magnesium carbonate
M agnesium compounds

M agnesium oxide

Magnesium silicate

M agnesium sulfate

Maleic anhydride

Manganese

Manganese sulfate
Melamine
Menthol

Mercury

Methanol

Methyl ethyl ketone
Naphthalene

Nickel oxide

Nitric acid
Olefins
Oleic acid
Oxygen

Pentaerythrito

Petroleum waxes

Table |I. (continued)
Publication
JC
STI3
Ind. Rept.
Am. Paint J.

Min. Yrbk., Lead and Zinc Pigments
Rubber Age (N.Y.)
MMS 1956, 1979

Rubber Age (N.Y.)
MMS 1979

Min. Yrbk., Lead and Zinc Pigments
MMS 1609, 1834, 1956, 1979

Min. Yrbk., Barite

Min. Yrbk., Lead and Zinc Pigments
MMS 1956, 1979

Am. Paint J.

Min. Yrbk., Magnesium Compounds
Min. Yrbk., Magnesium Compounds

Min. Yrbk., Magnesium Compounds
MMS 1792

Rubber Age (N.Y.)

Min. Yrbk., Magnesium Compounds
Agr. Chemicals
Min. Yrbk., Gypsum

Chem. Eng. News

Min. Yrbk., Manganese
Manganese Rept. #51

Agr. Chemicals
Chem. Ind.
JC

Min. Yrbk., Mercury
MMS 1820, 1975

Chem. Eng.
Chem. Eng. News
Modern Plastics

Chem. Eng.

Chem. Eng. News
Chem. Eng. News
Soap, Sanit. Chemicals
Am. Paint J.

Min. Yrbk., Nickel

Chem. Met. Eng.
Ind. Eng. Chem.

01l Gas J.

Soap, Sanit. Chemicals
FI M17-7-07
FI M17-1-08,09

Chem. Met. Eng.

Chem. Eng. News
Chem. Inds.

Chem. Trade J.

ADVANCES IN CHEMISTRY SERIES

Date
2-10-49

10-49
7-2-51

9-49

9-49

7-2-51

9-49

6-49

12-13-48

9-48
6-49
2-10-51
4-8-49

6-51
10-11-48
3-51

12-50

8-30-48
9-27-48
5-49
7-9-51

3-49
6-50

7-6-50
8-48

8-48

2-19-51
2-24-51

3-9-51

Page
72

19
39

714

714

39

714

39

3684

39
12
14

285
3024
bulletin

286

25565
2894
133
76

351
989

54
45

113

712
16

581
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Chemical
Phenol

Pyrethrum
Radium

Resorcinol

Rosin

Rotenone
Selenium

Silicone carbide
Sodium

Sodium aluminate
Sodium antimonate
Sodium benzoate

Sodium carbonate

Sodium chloride

Sodium fluorosilicate
Sodium hydroxide

Sodium nitrate

Sodium phosphate, (di)
Sodium phosphate, (tri)

Sodium sulfate (salt cake)

Sodium sulpho acetate

Sorbitol
Stearic acid
Streptomycin

Styrene

Sulfanilamide

Table I. (continued)

Publication

Modern Plastics
Rubber Age (N.Y.)
Modern Plastics
Modern Plastics

Soap, Sanit. Chemicals
Min. Yrbk., Uranium, Radium and

Thorium
Chem. Eng.

Naval Stores Rept., Annual

Tappt

Review and Outlook, Naval Stores

Ind. Rept.

Min. Yrbk., Minor Metals
Min. Yrbk., Abrasive Materials

Min. Yrbk.

Wood, Water, Work—Paper Trade J.
Min. Yrbk., Antimony

FOS 132
Chem. Met. Eng.

Min. Yrbk., Salines-Misc.

MMS 1795

Wood, Water, Work—Paper Trade J.

Chem. Eng.
Ind. Bng. Chem.
Chem. Eng.

FOS 132
MMS 1848, 1739

Chem. Eng. News

Chem. Met. Eng.
Chem. Met. Eng.

Date

5-51
6-51
7-51
8-51

10-50

6-51

1-50
4-51

10-49

3-51
6-50
11-50

7-49

8-22-49

2-48
1-50

Wood, Water, Work—Paper Trade J.

Ind. Eng. Chem.
Chem. Eng.

Agr. Chemicals

Hearings—1949 Fert. Sup.

Agr. Chemicals
STI

Soap, Sanit. Chemicals

STI

STI
MMS 1795

Wood, Water, Work—Paper Trade J.
Min. Yrbk., Salines, Misc.

Ind. Eng. Chem.
HR 309

Chem. Eng. News
Chem. Inds.

FI M17-7-07
FI M17-1-08,09

Ind. Rept.

Chem. Eng.
Chem. Eng. News
Modern Plastics

Drug & Cosmetic Ind.

6-50
1-51

6-49
6-50

11-48

6-50

2-19-51
2-24-51

11-48

6-50
4-16-51
10-51

3-49

85

Page

bulletin
335

bulletin

bulletin

127

71
14A

19

114

275
989
325

2420
115
267

989

39
40
36

149

46
149

156

989
7067
712
16

39

327
1549
bulletin

285
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Sulfur

Sulfuric acid

Superphosphate

Tall oil

Tantalum
Tellurium
Tetrachloroethane
Tetraethyllead

Thorium
Tin

Titanium dioxide

Toxaphene
Tricresyl phosphate
Turpentine
Uranjum

Urea

Xylene
Zine

Zinc chloride

Zinc oxide

Table I. (continued)
Publication

Agr. Chemicals
Chem. Week
Rubber Age (N.Y.)

Wood, Water, Work—Paper Trade J.
Chem. Eng. News

Agr. Chemicals

Min Yrbk., Sulfur and Pyrites
Tappi

Chem. Eng. News

Com. Fertilizer

Chem. Eng.

Can. Chem. Process Inds.

Chem. Met. Eng.

Chem. Met. Eng.

Chem. Eng. News

Std & Poor’s

Ind. Eng. Chem.

Min. Yrbk., Sulfur and Pyrites
Chem. Eng.

FI M19D-19

NFA Serv. Letter #40
NFA Serv. Letter #32
FI M17-7-07

FI M17-1-08,09

Min. Yrbk., Minor Metals

Min. Yrbk., Minor Metals

Chem. Met. Eng.

MMS 1805

Mo Lead Rept #24

Min. Yrbk., Uranium, Radium, and
Thorium

Paint, Oil, Chem. Rev.
Min. Yrbk., Tin

‘Wood, Water, Work—Paper Trade J.
Am. Paint J.
Chem. Eng.

Chem. Week
01l, Paint, Drug Reptr.

Modern Plastics
FI-6-8-25

Naval Stores Rept., Annual
Review and Outlook, Naval Stores

Min. Yrbk., Uranium, Thorium and
Radium

Agr. Chemaicals
Modern Plastics
Chem. Eng.
Chem. Eng.

FI-6-8-12
Min. Yrbk., Zine

Chem. Inds.
MMS 1956, 1979

MMS 1609, 1736, 1834, 1956, 1979
Rubber Age (N.Y.)

Min. Yrbk., Lead and Zinc Pigments
Am. Paint J.

ADVANCES IN CHEMISTRY SERIES

Date
6-49
6-23-51
9-49

5-28-51
2-50

7-51
4-2-51
3-51
4-51
6-51
2-49
2-50
4-2-51
5-52
6-50

4-50

2-10-50
2-19-51

7-49

2-15-51

7-2-51
3-48

6-16-51
2-26-51

4-49

4-51

6-49
7-51
3-51
8-51

2-49

9-49
7-2-51

Page

39 Agr C,7-51
13 p. 63 India
714 Rub. Wid, 7-51
p. 458

2162
26

70A
1310 & 1360
20
267
496

112
97
1312
989

337

315

18

39
322

13

101

39
88
111
274

219

714
39
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Table I. (continued)

Chemical Publication Date Page
Zinc sulfate MMS 1609, 1736, 1956, 1979
Agr. Chemicals 6-49 39
Min. Yrbk., Lead and Zinc Pigments
Zinc sulfide Tappi 12-49 24A
Zirconium Min. Yrbk., Minor Metals
Zirconium silicate Chem. Inds. 11-49 728

e Authorized abbreviations from the Chemical Abstracts ‘‘List of Periodicals’’ have been used. A key to
other abbreviations follows.

Ann. Pet. St. Annual Petroleum Statement, Bureau of Mines

ATU Alcohol Tax Unit, Treasury Dept., Bureau of Internal Revenue

Chem. The Chementator

Crops Better Crops with Plant Food, American Potash Institute

DNR Daily News Record

FI 6-8 Facts for Industry, Wartime End Uses, Dept. of Commerce

FI M14A Facts for Industry, Pulp and Paper Board, Dept. of Commerce

FI M17-1 Facts for Industry, Fats & Oils, Dept. of Commerce

FI M17-7 Facts for Industry, Fats & Oils, Dept. of Commerce

FI M19D Facts for Industry, Superphosphate, Dept. of Commerce

FI M19M.1a Facts for Industry, Gelatin, Dept. of Commerce

Fluorine Fluorspar and Fluorine Chemicals-Report of Investigations #141, Illinois State
Geological Survey, Urbana, Ill.

FOS Fats and Oils Situation, Dept. of Agriculture

Hearings—1949 Fert. Sup. Hearings before subcommittee of the Committee of Agriculture—House of Rep-
resentatives, 81st Congress, ‘1949 Fertilizer Supplies.”’

HR 309 House Joint Resolutions 309 & 331, Hearings to permit use of oleomargarine by
armed forces

Ind. Operations Bur. Industry Operations Bureau, Dept. of Commerce, Rubber Statistics

Ind. Rept. Chemicals & Drugs—Industry Reports, Dept. of Commerce

IRB Internal Revenue Bulletin, Treasury Dept.

JC Journal of Commerce

Manganese Rept. #51 Manganese in 2nd quarter of 1948, Bureau of Mines

Min. Yr. Bk. ““Minerals Yearbook,” Bureau of Mines

MMS Mineral Market Surveys, Bureau of Mines

Nat’l Rub. News Natural Rubber News, Natural Rubber Bureau

Naval Stores Rept. Naval Stores Report, Dept. of Agriculture

NFA Serv. Letter National Fertilizer Association Service Letter

Oilways Oilways, Esso Standard Oil Co.

Review & Outlook, Naval Review and Outlook, Naval Stores, Dept. of Agriculture
Stores

STI “Summaries of Tariff Information,” Dept. of Commerce

Std & Poor’s Standard & Poor’s ‘‘Basic Industry Survey, Chemical”

““Who makes it? Where is it made? How much is made? How is it made? How
much does it cost? Where is it used? John Skeen did a great deal for the advancement
of the chemical industry by supplying several articles in this series.

Chemical Industries approached the problem a little differently. It published, at
odd intervals, a series of very detailed commercial studies of the more important chemicals.

In the Industry Reports series on chemicals and drugs (9), the Department of Com-
merce published a synopsis of information for each of a number of major chemicals and
antibiotics.

Many magazine articles also have given information on chemical consumption in
the past few years.

However, magazines are not the only sources of information on chemical consump-
tion. A book on sources of chemical market information, by R. M. Lawrence of the
Monsanto Chemical Co., has been published (3).

The author, in preparing a chapter for the ‘‘Chemical Business Handbook,” edited
by John H. Perry (4), examined most of the data published since 1948. It became ap-
parent that data comes from a wide variety of sources. Using F. D. Snell’'s Chemical
Market Report, which is published monthly (1), it was easy to check the material which
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was listed as containing consumption data. This was supplemented by the ‘‘Minerals
Yearbook” (8) and ‘“‘Summaries of Tariff Information” (10).

More than 50 different sources—government publications, magazines, and news-
papers—were found to contain data on chemical consumption. Of course, some of it was
duplicated, but each source supplied some valuable information.

Of all the sources studies, the most valuable single source of consumption data was
Chemical Market Report. 1t gives abstracts of articles appearing in other publications in
sufficient detail to allow the reader to decide whether or not the original article is worth
further investigation.

In addition, “Industrial Chemicals,” by Faith, Keys, and Clark, (2) contains data
on consumption of chemicals by markets for 1948. One-hundred-four chemicals are ‘in-
cluded. Another valuable source of chemical consumption data is ‘‘Chemical Economics
Handbook,” edited by Raymond Ewell (6).

Collecting Data

In collecting data on chemical end uses, there are sources which should be checked
regularly. Starting with the daily papers, there is the New York Times, Wall Street
Journal, Journal of Commerce, and New York Herald Tribune.

Chemical data is occasionally found in general weekly magazines, such as Newsweek,
Tvme, and U.S. News and World Report.

Among business publications chemical use data may be found in Business Week,
Chemical Week, Chemical and Engineering News, Oil & Gas Journal, and last, but not least,
the Oul, Paint & Drug Reporter.

Monthly magazines that frequently carry end-use data are Industrial and Engineer-
ing Chemistry, Chemical Engineering, Modern Plastics, Soap and Santtary Chemicals,
Fortune, Tappt, Canadian Chemistry and Process Industries, The Chemist, Chemical Engi-
neering Progress, Rubber Age, Agricultural Chemicals, and Rayon Organon.

Further information on these magazines can be obtained in any library by looking up
their listing in Standard Rate and Data, which lists all reputable commercial publica-
tions (5).

Consumption data for chemicals can also be obtained regularly in the various govern-
ment releases put out by Department of Commerce, Tariff Commission, Bureau of Mines,
and Department of Agriculture, as well as the chemical sections of NPA and DPA.

For those interested in actual data, sources of information which contain figures on
consumption of individual chemicals are listed in Table I. This list was prepared with
the assistance of Dr. Skeen and associates.

Uses

Of course, the primary use of chemical end-use data is in chemical market research.
The chemical market researcher has to have a technical background to correlate data
that has appeared in the literature or information that he has collected outside of the
literature. To the technically trained man, the data on production of carbon bisulfide
can be related to the consumption of sulfur in a consuming industry. Similarly, the pro-
duction rates of viscose rayon can be directly related to the use of carbon bisulfide in the
rayon industry.

Therefore, the more specialized form of chemical end-use data—such as conversion
factors—can be related to total tonnage of a known chemical to provide total tonnage of
another product or use.

Quality of Published Data

Published data on chemical end use are incomplete in many cases. Some major
chemicals are still closely controlled by one or two companies, and data on them is not
published.

The professional market researcher uses published data as a starting point in any
market study. He does not consider it the final answer. As a matter of fact, as an ex-
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editor let me state that the mere fact that a number finds its way into print does not mean
the figure is correct. It is considered reliable at the time of publication, but sometimes
even reliable sources can be wrong. There have been cases where one man gave another
a guess on the size of a particular market, the second man passed the number on to a third,
and eventually it wound up in print. The first man saw it and immediately rejoiced to
see how closely he had guessed the true size of that market. These instances are not
common, because editors are generally a bit skeptical and check closely on these stray
figures. However, slips occur. So use any published figure with the same discretion
that you would apply to an unpublished number.
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The Statistics of the Plastics Materials Industry

R. W. CRAWFORD
Monsanto Chemical Co., Springfield, Mass.

The rapid growth of the plastics industry makes it
necessary to analyze the statistics of the industry with
care. This industry, entitled “Plastics Materials and
Elastomers, Except Synthetic Rubber,” Standard Indus-
trial Classification Code #2823, includes cellulosic
materials excluding protective coatings on a plasti-
cized basis, and synthetic resins including protective
coating resins on an unplasticized basis (approxi-
mately). Care must be taken to make sure that
materials are comparable as to basis, as to type, and
as to classification. They may be shown on a wet
basis, a dry basis, or a net resin basis. Types of
figures are production, sales, shipments and con-
sumption, and shipments and inter-plant transfers.
Resins which contain materials from two or more
classes must be handled consistently as regards class.
The paper describes the figures available for each
commodity listed in the Seven Digit Census Code as
shown in the "NPA Product Assignment Directory of
1951” and includes a copy of the code.

The statistics of the plastics materials industry must be considered in the light of the
characteristics of the industry itself. The industry has grown rapidly. Except for a few
materials, figures on individual commodities are available for only a short period. New
products are continually appearing. There are a large number of commodities. For ex-
ample, in the code (Table I) showing the breakdown by class and end use, there are 50
commodities. In the latest Tariff Commission report showing the breakdown by class,
by chemical composition, there are over 90 commodities. No one company is an expert
in all. Not only are there large numbers of commodities, but the analysis is further com-
plicated by the combinations and mixtures of these commodities. Units are different in
the sense that weights of commodities can be classified on wet, dry, or net resin weight.
On these conditions there is superimposed the question of what is the definition of the
industry and what commodities should be included.

In measuring the output of commodities under these circumstances it is impossible to
set up permament categories for all statistical series, over a long period. These series must
be dynamic. The proper approach in setting up statistics for this type of industry is to
forecast what the industry will be like in 20 years and build gradually, year by year,
towards this over-all model.

Under these circumstances, certain problems in the statistics of the plastics material
industry are important, and others, which are problems in other fields, are relatively
unimportant. Of the important problems, the obvious basic one is: Are the figures
for the particular commodity published or are they lumped into a class to prevent dis-
closure? The most important thing in published data is that the series be comparable
over a period of years. To be comparable, the basis must be consistent or it must be pos-
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sible to convert to obtain consistency. There is the problem of shifting from production
to sales. There is the problem of the consistency of the definition of classes of commodi-
ties at different times when the particular commodity contains materials from two or
more classes. There is the problem that end-use figures may not be available for par-
ticular commodities.

The problems of imports and, to a lesser degree, exports are unimportant.

The plastics figures are an excellent example of the continual dilemma that exists
in statistics—whether it is more important to have complete coverage or to have the fig-
ures consistent over a period of time. In other words, is it more important to have the
magnitude 909, right and the figures comparable than it is to have the magnitude 1009,
right and have the comparability poor or the direction wrong? It is better in some cases
to sacrifice a magnitude to maintain comparability.

Definition of the Industry

Industry 2823 entitled ‘‘Plastics Materials and Elastomers, except Synthetic Rub-
ber” is in industry group #282, entitled ‘“‘Industrial Organic Chemicals.” This group is
a part of major group 28, ““Chemicals and Allied Products.” It is in part 1, “The Manu-
facturing Industry Section” of the Standard Industrial Classification Code (7).

As the figures are now reported, the industry really includes the plastics materials and
resins for elastomers, rather than the elastomers themselves. In the Tariff Commission’s
annual figures, elastomers, including synthetic rubber, are in a separate schedule. The
cellulosic segment of the industry includes cellulosic plastic materials but excludes cellu-
losics for surface coatings. The entire lacquer industry is excluded as well as the cellulosic
flake for the lacquer industry. In the synthetic resin segment, resins for both plastics and
protective coatings are included.

The cellulosic materials are on a dry basis which is the same as an ‘“‘as shipped”
basis, which includes the weight of the plasticizer. The synthetic resins segment is on a
dry basis except for the large plasticizer-consuming vinyl resin class which is on a ‘‘net
resin” basis. Generally speaking, the cellulosic segment then includes the weight of plasti-
cizers, although the synthetic resin segment excludes the weight of plasticizers.

In addition to cellulosic and synthetic resins, the present scope of the industry in-
cludes vulcanized fiber, casein pla: ics, and regenerated cellulose. This definition has
evolved over a period of years.

All Plastic Materials

The primary sources for data on the plastics industry are cited.

Annual Data. Total plastics industry figures are shown only in the “Census of
Manufacturers” (3), available as a biennial from 1919 to 1939, and as an annual for 1947.
For 1919 to 1939, it shows total production in pounds and production for sale and for
consumption in the producing plant in pounds and dollars. In 1947, it shows production
in pounds and shipments and interplant transfers in pounds and dollars. The basis for the
unit figures given for the earlier years is not certain; these figures are seldom used except
for cellulosics, which are obviously on an ‘‘as shipped” basis.

The “‘Annual Survey of Manufacturers, 1949-1950" (1), shows the total value of
shipments of the industry for these two years. There is no detail by commodity.

The annual Tariff Commission’s report has been published since 1919 (11). From
1919 to 1942 it shows production in pounds, sales in pounds, and sales in dollars. From
1943 to 1947 it shows production in pounds, and sales and interplant transfers in pounds
and dollars. From 1948 to 1950, it shows production in pounds, and sales in pounds and
dollars. The figures from 1919 to 1947 are on a net resin basis. The figures from 1948 to
1950 are on a dry basis, with the exception of vinyl resins which are on a net resin basis
in the breakdown by chemical composition. Vinyl sheeting and film is also shown on a
dry basis in 1949 and 1950, as well as on a net resin basis in the breakdown by classes.
The shift in these figures in 1948 from a net resin basis to a dry basis is a serious one in
affecting comparability. All figures for thermosetting molding compounds, for example,
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must be adjusted either entirely onto a net resin basis or onto a dry basis over the com-
plete time span.

A Tariff Commission publication, ‘‘Synthetic Resins and Their Raw Materials,”
was published in 1938 (12). It summarizes the annual synthetic resin figures for all years
prior to and including 1937.

Monthly Data. From January 1933 through June 1945, the Bureau of Census
collected monthly figures on cellulose plastics products and released them in Cellulose
Plastic Products (2). From January 1933 to December 1934, they showed production
in pounds and shipments in pounds. From January 1935 to June 1945, they showed
production in pounds, shipments in pounds, and consumption in pounds. The data is on
a ‘“‘pounds as shipped” basis; the comparability is good.

The Bureau of Census published monthly data from June 1945 to June 1948, which
includes both cellulosic and synthetic resins (4). The figures show shipments and con-
sumption in pounds. They are on a dry basis with the exception of vinyls. Vinyl sheeting
and film is on a plasticized basis. Vinyls for all other uses are on a net resin basis.

The U. 8. Tariff Commission published the monthly plastics figures (9) from July
1948 to the present. The figures from July 1948 to December 1948 were maintained com-
parable to the census figures. In January 1949, the figures for shipments and consumption
in pounds were shifted to two sets of figures—production in pounds, and sales in pounds.
The production figure is roughly comparable to the shipments and consumption figure
except for changes in inventory in the sense that both include the captive market. The
figures are shown on a dry basis similar to the census figures except for vinyl resins. Vinyl
resin figures remain comparable to the census figures through December 1950. In Janu-
ary 1951, vinyl sheeting and film was changed to a net resin basis.

The biggest change in the Tariff Commission figures was made in January 1949.
Prior to that time the figures excluded all protective coatings and were comparable to the
census figures. From January 1949 to the present they include all protective coatings
with the exception of the cellulosic protective coatings as covered in the definition of the
industry.

Imports and Exports. It is desirable to have data on imports and exports co-
lected according to the same commodity breakdown as domestic sales. In this way
it is possible to add imports and U. S. sales and subtract exports to obtain domestic
U. S. sales figures, but not as much detail is given on imports and exports as on U. S.
sales.

Imports and exports are found in the Tariff Commission’s ‘‘Imports of Coal Tar
Products” (8), in the Bureau of Census ‘““U. S. Exports in Domestic and Foreign Mer-
chandise” (5), and in the summaries of tariff information (10).

Imports and exports of cellulosics are sometimes hard to explain. Scrap is reported
as well as virgin material. Washed film is shown. It is difficult to isolate exactly the
pounds shipped on a basis comparable with the figures on United States production and
sales.

In synthetic resins the figures should be scrutinized very carefully. Figures for resins
should be on an ‘‘as shipped” basis and may include water or solvents. They may include,
as well as the resins themselves, exports of monomers for that particular type of resin and
exports of finished products made from that particular type of resin. The figures just
must be scrutinized carefully.

The difficulty in the figures is not as important in plastics as it might be in other ma-
terials because imports and exports are not as important in this field as they are in other
fields.

Evaluation of Figures. In general for the entire industry over the last 30 years,
the best procedure is to use the cellulose figures from the Bureau of Census and the
synthetic resin figures from the Tariff Commission rather than the census total in-
dustry figures. The tariff figures available each year have probably more complete
coverage and have considerably more detail.

In showing the sales or production for the plastics industry as a whole over a period
of years, obviously total plastics will reflect any comparability or lack of comparability
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in the figures of each individual class of commodity. In looking at total figures, differences
pertaining to all plastics materials plus differences in individual commodities must be con-
sidered.

Because of the comparability problem, in a number of cases the people in the industry
have used the monthly figures in preference to the annual figures in spite of the fact that
the annual figures have better coverage. In reporting figures, month after month, the
accounting department doing the reporting, does it so frequently that the figures go in
on a comparable basis. In reporting annually, the monthly uninterrupted sequence in
reporting is not maintained, and the breakdowns required change from year to year, and
comparability may be lost.

Commodities Made of Resins Found in Two Classes

With the rapid growth of the plastics industry in the last ten to fifteen years, a prot-
lem in the comparability of figures in each class of plastic material has developed. For
example, with a plastic material made of a phenolic resin and rosin, the problem is whether
to classify this combination as phenolic or as rosin. It is important for each specific class
of material that these mixed commodities be considered consistently in one class or in
another. In the published figures this particular combination is handled in a number of
different ways. How they should be handled is an arbitrary matter; the most important
thing is to handle them consistently.

Plastic Materials, Class by Class

The statements made in the section on All Plastic Materials concerning comparability
in terms of production, consumption, and sales and in terms of wet, dry, or net resin basis,
will not be repeated. However, they apply.

Plastic materials are discussed in the following paragraphs in the same order as they
are shown in the latest government code—i.e., the Seven Digit Census Code as shown in
the “NPA Product Assignment Directory of 1951’ (6). A few modifications have been
incorporated. The main change has been to add a protective coating end use under each
class, and to add three classes—i.e., 250, alkyds; 260, rosin esters and adducts; and 270,
coumarone indene and petroleum polymer resins. The modified code is presented in
Table I; modifications by Monsanto are so designated.

Evolution of the code will be summarized briefly. In 1947, the Bureau of Census
converted the code in the ‘‘Standard Industrial Classification Manual” (7) to a seven digit
code for the ‘‘Census of Manufacturers” (3) following generally the arrangement of the
monthly census publication of plastic figures (4). This commodity code for the industry
breaks the commodities down by class and by end use. The first four digits of this code
(discussed under Definition of the Industry) are identical to the Standard Industrial
Classification Industry Code, and the last three digits are commodity digits. The Bureau
of Census calls the first commodity digit a class of commodity, and the three commodity
digits represent an individual commodity. The Tariff Commission has followed this
breakdown roughly in recent years. In Tariff Commission terminology, the first two
digits identify class of commodity, and the three-commodity digits identify class of
commodity by end use in their second table; in their first table, they have broken down
synthetic resins by classes and then by chemical composition rather than by end use. In
the Seven Digit Census Code, the first four digits of each commodity represent the indus-
try number, 2823; followed by the three commodity digits. Only the three commodity
digits will be used in this discussion.

110 and 120, Cellulose Acetate and Mixed Ester Plastics. Cellulose acetate
plastics are totalled in the biennial census data for 1935 and 1937 (3), and in other years
the total is available merely by adding the components.

111, CELLULOSE ACETATE AND MIXED EsTER PrasTIcS: CONTINUOUS SHEETS UNDER
.003”. Figures on this classification are available on a monthly basis since June 1945
(4, 9). They are also available in the annual census of 1947 (3).

113, CELLULOSE ACETATE AND MixED EsTER Prastics: ConNTINUOUS SHEETS KQUaL
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Table I.
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Seven-Digit Census as Shown in “NPA Product Assignment Directory of 1951"

(Industry Digits 2823)

100 Cellulose plastic materials (include fillers, plasti-
cizers, and extenders)

110 & 120 Cellulose acetate and mixed ester

130

(include acetate butyrate and propionate
plastics)
111 Continuous sheets (under .003 gauge)
113 Continuous sheets (.003 gauge and up-
ward)
119  All other sheets
121 Rods and tubes
123 Molding and extrusion materials
125 Other uses

Nitrocellulose
131 Sheets
135 Rods and tubes
139 Other uses

198 Other cellulose plastics (include methyl
and ethyl cellulose and related plastics)

200 Synthetic resins

210

Phenolic and other tar acid resins (include
mixtures) :

211 Casting

213 Laminating

215 Adhesives

217 Molding materials (include fillers,

230 Vinyl resins

231 Safety glass sheeting

232 Other sheeting and film

233 Textile and paper coating resins
234 Adhesives

235 Molding and extrusion material
2372 Protective coatings

239 Other uses

240 Styrene resins

241 Molding materials (include fillers,
plasticizers, and coloring material)

2432 Protective coatings

245 Other uses

250¢ Alkyd resins
2602 Rosin modifications

270¢ Coumarone indene and petroleum polymer

resins

290¢ Plastics and synthetic resins not listed

above (except synthetic rubbers, photo-
graphic film, rayon, or nitro-explosives)
291¢ Molding materials (include fillers,
plasticizers, and extenders)
295¢ Protective coatings
299¢ Other uses

lasticizers, and extenders) 300 Vulcanized Fiber
218 grotective coatings 311 Sheets
219 Other uses 351 Rods, tubes, and hollow ware
220 Urea and melamine resins (including di- 398 Other forms (specify kind)
methylol urea) 400 Plastic and resin material, not elsewhere
221 Adhesives classified
223 Textile and paper treating resins
225 Laminating 410 Casein

227 Molding materials (include fillers, 411 Sheets, rods, and tubes
plasticizers, and extenders)
228¢ Protective coatings

229 Other uses
@ Monsanto Code.

431 Regenerated cellulose, except rayon

T0 OR GREATER THAN .003”. On this class figures are available since June 1945 on a
monthly basis (4, 9). They are also available in the annual census of 1947 (3).

119, 121, 111, anp 113, CELLULOSE ACETATE AND MIXED ESTER PrAsTICS: SHEETS,
Robs, aNp TuBes. Monthly data are available from 1933 to May 1945 (2). From Febru-
ary 1941 to the end of the period, cellulose acetate safety glass plastic was excluded. Since
that time this total class can be computed by adding together the acetate sheet classifica-
tions, rods, and tubes.

119 anp 121, CELLULOSE AcCETATE AND MixEDp EsteEr Prastics: ALL OTHER
SueETS, Rops, anp Tuses. Data for this class are available on a monthly basis since
June of 1945 (4, 9), and on an annual basis in 1947 (3).

110 anp 120, ImporTs aAND Exporrs, CELLULOSE ACETATE SHEETS, RoDs, AND
Tuses. Imports for consumption for cellulose acetate are available for 1937, 1938, 1939,
1943, 1946, and 1947 (10). Exports are available since 1944 (5).

123, CELLULOSE ACETATE AND MIXED ESTER PrasTics: MoLpiNg. Annual figures
are available for 1939 (3). Monthly figures are available from 1938 to the present (2, 4, 9).

123, CELLULOSE ACETATE AND MIXED ESTER PrasTics: Mouping Exports. Export
figures are available from 1944 to the present (5).

130, Nitrocellulose Total. Biennial figures are available from 1923 to 1939
(3). Monthly figures are available from 1935 to 1944 (2) and may be computed since then
by adding the component segments.

131, NITROCELLULOSE SHEETs. Annual figures are available for 1947 (3). Monthly
figures are available from 1933 to the present (2).

135, NITROCELLULOSE: RoDs AND TuBEs. Monthly data are available from 1933 to
the present (2). Annual data are available for 1947 (3).

130, NITROCELLULOSE: IMPORTS AND Exports. Imports of cellulose compounds
are given from 1937 through 1947 (10). They are primarily cellulose nitrate. Exports
are available from 1946 through 1951 (5).
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200, Total Synthetic Resins. In the Tariff Commission annual figures (1) the
total is broken down by end use in some years. In other years the benzenoid and
nonbenzenoid segments are broken down separately. The total of the two would
give the breakdown of all synthetic resins by end use. In this breakdown of all
resins, protective coatings, molding and casting, and laminating resins are broken
out from 1941 through 1947. Adhesives are broken out for 1942 to 1947. Textile
paper and leather are broken out for 1943 to 1947. Ion exchange is shown separately
in 1946 and 1947.

210, Phenolic and Other Tar Acid Resins. This class includes modifications
with vinyls, styrene, coumarone indene, aniline formaldehyde, and polyhydrie alco-

“hols. This class excludes modifications with phthalic alkyds, maleic alkyds, and

rosin. Phenolic resins in total are shown in the Tariff Commission’s annual figures
from 1927 on (11). In 1927 and 1928, it is assumed that the entire coal tar reported figure
is tar acid resins.

The total Phenolic and Other Tar Acid Resins class is broken down by chemical
composition. In breaking down tar acid total resins by chemical composition, the Tariff
Commissiop’s annual figures from 1937 to 1948 (11) originally made the first breakdown
phenolic resins other than mixed phenolics, and the second breakdown mixed phenolics.
For 1949 and 1950, the breakdown is first by phenolic resins, unmodified, and secondly
phenolic resins, modified. During 1948, it is possible to bridge the gap between these
two breakdowns because both are given for that particular year. The first breakdown
now, however, is between unmodified and modified resins, and each breakdown is followed
by a more detailed breakdown by chemical composition.

211, Puenouic aND OTHER TAR Acip Resins: CastiNg. Phenolic and other tar
acid resins for casting are disclosed from 1934 to 1937, and phenol-formaldehyde for cast-
ing is disclosed from 1938 to 1941 and for 1943 (11).

213, Puenouic aND OTHER Tar Acip ResiNs: LamiNatiNg. Monthly phenolic
resins for laminating are disclosed from June 1945 through 1951 on a monthly basis (4, 9).
In this industry, there is a large captive market. Care must be taken to distinguish
between shipments and consumption, 1945 through 1948, and sales, 1949 through 1951.
Annual figures are available in 1947 (3). Laminating totals are broken down between
phenol-formaldehyde and cresol-formaldehyde (cresylic acid—formaldehyde) over the
period from 1941 to 1946; phenol- and cresol-aldehydes for laminating are shown from
1941 to 1943 (11).

215, PuENoLic AND OrHER TaArR Acip ResiNs: ApHEsIVEs. Annual figures for
phenolic adhesives are disclosed in 1947 (3) and in 1949 and 1950 (11). Figures for phenol-
formaldehyde adhesives are disclosed from 1943 through 1946 and annual resorcinol-
formaldehyde adhesives are disclosed in 1945 and 1946 (11). Monthly figures on phenolic
adhesives are available from June 1945 to the present (4, 9).

217, Puenonic aND OTHER TAR Acip REesiNs: MorpiNg MATERIALS. Annual
figures for phenolic molding materials are disclosed in 1947 (3) and in 1949 and 1950 (11).
Phenol-formaldehyde for molding is disclosed from 1938 to 1945; phenol-formaldehyde
for molding and casting is disclosed in 1946. Monthly phenolic molding figures are dis-
closed from June 1945 to December 1950 (4, 9). Phenclic resins for molding and casting
are disclosed in 1951 (9). In this market there are captive producers, and shipments
and consumption must be differentiated from sales. It is very important that figures in
units on a net resin basis be differentiated from shipments on a dry basis.

218, PuenoLic AND OTHER TARr Acip ResiNs: Prorective Coatings. Figures on
phenolic protective coating resins are given on an annual basis for 1947 (3) and on an
annual basis from 1949 through 1951 (11). Unmodified phenolic resins are broken out
from 1948 to 1950 (11).

In the breakdown by chemical composition, phenol-formaldehyde protective coat-
ing resins are broken out from 1941 through 1946. Cresol-formaldehyde (cresylic acid-
formaldehyde) protective coating resins are broken out for 1941 through 1943. p-tert-Amyl-
phenol-formaldehyde is shown separately for 1945 and 1946. Phenol and cresol-aldehyde
resins are shown in 1941 and 1952. Mixed phenolic resins are shown for protective coat-
ings in 1945 and 1946 (21).
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Monthly phenolic and other tar acid resins figures for protective coatings are avail-
able in 1949 and 1950. They are classed as 1009, types containing less than 109, modi-
fiers. In 1951 the class was changed to protective coating resins modified and unmodified
except by rosin (9).

210, PaENOLIC AND OTHER TAR Acip REsiNs: IMporTs AND ExporTs. Imports
are quite small and are relatively unimportant. Figures are given for 1939, 1946, and
1947 on imports (10). Exports of tar acid resins are available from 1945 through 1951 (5).

220, Urea and Melamine Resins. In the urea class, modifications with mel-
amine are excluded. In the melamine class, modifications with urea are included.
Annual figures on total urea and melamine resins are shown specifically from 1994 on (11).
Prior to 1944, figures for melamine are small, and the urea figure is really most of the
total.

In annual figures urea-type resins are split out separately for the entire period, 1933
to date, with the exception of 1936 and 1937, where they are not available (11), Butyl
urea—formaldehyde is shown for 1950; urea-formaldehyde as such is shown separately for
1948 through 1950. A class headed melamine-formaldehyde type is shown from 1948
through 1950. Melamine-formaldehyde, unmodified is shown for 1945 and 1947. Mel-
amine-formaldehyde, modified is shown for 1945. Melamine-formaldehyde type, others,
is shown for 1947.

221, Urea AND MELAMINE RESINS: ADHESIVES. Annual taniff figures are available
for 1946, 1947, 1949, and 1950 (11). Annual census figures are available for 1947 (3).
Urea~formaldehyde for adhesives is shown separately from 1943 through 1945 (11).
Because melamine is such a small proportion of the total, the comparability of the figures
is not a factor, and either urea or urea and melamine can be used almost equivalently.
Monthly urea and melamine figures are given from June 1945 to the present (4, 9).

223, UREA AND MELAMINE REsINs: TEXTILE AND PapEr TrREATING REsINs. The
monthly urea and melamine resins for textile and paper treating are shown from 1946
through 1950 (4, 9). In 1951, resin for textile treating is shown separate from paper
treating (9). Annual figures are shown for 1946, 1947, 1949, and 1950 (11). In 1944
urea-formaldehyde alone is shown for textile, paper, and leather treating (11).

225, UREA AND MELAMINE REsINs: LaMINaTING. Urea-formaldehyde for laminat-
ing is disclosed in 1941.

227, Urea AND MELAMINE REsINS: MoLDING MATERIALS. In the annual data urea-
formaldehyde for molding and casting is disclosed from 1941 through 1944 (11). In the
monthly data from 1949 through 1951, molding figures are lumped in with laminating to
show a total for laminating and molding (9).

228, Urea aND MELAMINE REesiNs: ProrecTiveE CoaTings. Urea and melamine
resins for protective coatings are disclosed on a monthly basis from 1949 through 1951 (9).
Annual figures are shown for 1948 to 1950 (11). The urea-formaldehyde figures for pro-
tective coatings are disclosed in 1941, 1942, and 1945 (11).

220, UreA AND MELAMINE REsINs: ImpORTs aND ExportTs. Urea resin exports are
disclosed for 1944 through 1948. Urea and melamine exports are disclosed for 1949 and
1950. Urea and melamine adhesives exports are shown separately for 1949 and 1950.
Urea and melamine protective coatings exports are shown separately for 1949 and 1950
().

230, Vinyl Resins. This class excludes mixtures of vinyls and phenolics. Total
vinyl resins are disclosed as such for 1945 through 1950. Prior to 1945, individual
segments are disclosed. Polyvinyl aleohol ester and halide resins are disclosed for
1941 through 1943. Polyvinyl alcohol, ester, and ether and halide resins are disclosed
in 1944. Polyvinyl halide resins alone are disclosed 1945 through 1950 (11). Vinyl acetate
production has been estimated for 1937, 1938, 1939, 1943, 1946, and 1947 (10), and has
been published for 1948 through 1950 (11). Polyvinyl alcohol and halide has been pub-
lished for 1942 through 1944; polyvinyl alcohol acetate and ether figures are published
in 1945; and polyvinyl-aldehyde resins were published from 1942 to 1946 (11).

231 anp 232, VINYL REsiNs: SaFeTy GLASs SHEETING, PLus OTHER SHEETING
AND Fium. Monthly figures on this class are disclosed from June 1945 through 1951 (4, 9).
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Care must be taken in analyzing this class to differentiate between figures on an “‘as
shipped”” basis (1945 to 1950) and figures on a net resin basis (1951). Annual figures on a
net resin basis are available for 1946 and 1947 and on a dry basis for 1947, 1949 and 1950
(11). In 1942 polyvinyl alcohol-aldehyde resins are shown for laminating.

233, VInYL ResiNs: TeXTILE AND PAPER CoaTING RESINS. Monthly figures on this
class are disclosed from June 1945 through 1951 (4, 9). Annual figures are available for
1946, 1947, 1949, and 1950 (11).

234, VinYL REesiNs: ApHEsIvES. The figures for adhesives separately are disclosed
in the annual census of 1947 (3) and in the monthly (9) and annual tariff data (11) for
1949 through 1951. From June 1945 through 1948 vinyl resin adhesives are included in
all other vinyl resins in the monthly figures (4, 9).

235, VINYL ResiNs: Morping AND ExTRUSION. The monthly figures are disclosed
from June 1945 through 1951 (4, 9). Annual figures are shown for 1946, 1947, 1949, and
1950 (11).

237, VinyL ResiNs: ProteEcTIvE CoaTINGS. Vinyl resins for the protective coatings
are disclosed the first time in 1951 on a monthly basis. In 1949 and 1950, they are
included under miscellaneous synthetic plastics and resin materials for protective coat-
ings (9).

230, ViNnYL Resins: IMmporTs AND ExporTs. Imports of vinyl acetate monomer
and polymer were disclosed from 1937 to 1947. Vinyl acetate polymer is shown separately
for 1937 and for 1946 and 1947 (10). Exports of vinyl resin are disclosed from 1949
through 1951, and are broken down between vinyl chloride and all other vinyl resins in
1950. From 1945 through 1948 the vinyls, styrene, and other resins were all lumped to-
gether and not disclosed separately (5).

240, Styrene Resins. This class includes modifications with phthalic alkyds,
maleic alkyds, and other monomers, and excludes modifications with phenolics. In
the monthly figures, total styrene resins are shown from 1945 to the present date (4, 9).
They are now headed ‘‘Styrene Resins.” Originally they were called ‘“‘Styrene and
Styrene Derivative Polymer and Copolymer Resins.” From July 1945 through 1948,
the monthly figures were shown for polystyrene and excluded protective coating resins.
Since that time surface coatings are included.

In the annual figures (11) polystyrene resins are disclosed from 1942 through 1950.
Styrene-acrylonitrile copolymers are disclosed in 1950. Care must be exercised in using
these figures to see where styrenated alkyds are classified. Polystyrene polyesters are
disclosed in 1945; polystyrene—maleic anhydride resins are disclosed in 1946; styrene-
alkyd polyesters are disclosed in 1949 and 1950; polystyrene-butadiene copolymers are
disclosed in 1949 and 1950.

241, StYreNE REsiNs: MoLping. Styrene resins for molding are disclosed in the
monthly (9) and annual reports (11) from 1949 to the present. Prior to this time molding
was not broken out. Polystyrene alone for molding and casting was disclosed in 1943,
1944, and 1947 (11).

243, STYRENE REsiNs: ProTEcTIVE CoaTINGs. The annual tariff figures disclose
styrene resins for protective coatings in 1949 and in 1950 (77). The monthly figures in
these two years (9) lumped styrene protective coating resins in with miscellaneous syn-
thetic plastic and resin materials. The monthly figures disclose styrene protective coating
resins in 1951. '

245, STYRENE REsiNs: OtHER Uses. This miscellaneous class has been shown on
the tariff report since 1949 on a monthly basis (9). Prior to that time polystyrene was
not broken down by end use.

240, STYRENE REsiNs: IMPORTS AND ExporTs. Styrene imports are disclosed from
1947 through 1950 (8). Styrene exports are disclosed separately from 1949 on (5); prior
to that time they were lumped in with vinyl export resins.

250, Alkyd Resins. The phthalic alkyds class includes modifications with
phenolics, maleic alkyds, adipic acid, and oils and fatty acids, and excludes modifica-
tions with styrene and rosin. The nonbenzenoid alkyd resins (maleic) class includes
modifications with phenolics and oils and fatty acids and excludes modifications with
styrene, phthalic alkyds, and rosin.
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An entire paper could be presented on alkyd resins alone. There is a great deal of
detail available in the annual Tariff Commission breakdowns (11). The breakdowns
are principally by chemical composition with very little in terms of information on
breakdown by end use. In general, most alkyd resins are used for protective coatings.
The primary breakdown in the Tariff Commission is the breakdown between phthalic
alkyd resins, and alkyd resins non-benzenoid.

The phthalic alkyd class is broken down into resins which are unmodified, resins
which are modified. except with rosin and rosin ester, and finally resins which are modified
with rosin and rosin ester. Under each class various chemical compositions are broken
out for purposes of analysis. The alkyd resins modified with rosin and rosin ester are
going to be considered in the rosin ester class of materials rather than the phthalic alkyd
class of materials. Figures on phthalic alkyds have been available since 1933 (11). The
Tariff Commission has used more than one type of breakdown over this period. In 1946
they broke down total alkyds into two classes: oil-type alkyds as compared with other
than oil-type alkyds. Before and after that year, this breakdown was not made.

For alkyd resins, non-benzenoid (maleic type) care must be taken to see that com-
parability is maintained over a period of years. Styrene alkyds are included in the total
for some years. Maleic alkyds, modified with rosin and rosin ester, are included in the
annual figures and in the monthly figures. Figures on maleic alkyds are available from
1938 on (11).

In the annual data (11) alkyd resins are specifically broken out into protective coat-
ings and all other uses from 1941 to the present. Phthalic alkyd resins for adhesives
were broken out in 1943. Phthalic alkyd resins for textiles were broken out in 1943.
Phthalic alkyd resins for molding and casting were broken out in 1943. Phthalic an-
hydride-glycerol resins for molding and casting were broken out in 1944. Care must be
used also in analyzing the alkyd monthly figures in 1950. For example, the breakdowns
were first by chemical composition in phthalic and maleic types and then into unmodified
and modified types, under these headings. In 1951 it was shifted to a breakdown first
by end use—i.e., alkyd resins for protective coatings and then alkyd resins for all other
uses. Then under the protective coatings end use it was broken down into phthalic and
maleic types and under each one of these types it was broken down into unmodified and
modified.

250, ALkYD REsiNs: IMporTs AND Exports. Figures on alkyd resins imports have
not been located; alkyd resin exports are given from 1944 to the present time (5).

260, Rosin Modifications. This class includes modifications with phenolics,
phthalic alkyds, maleic alkyds, and fatty acids and oils. Rosin modifications can
be broken out roughly into rosin and rosin esters, unmodified, and rosin and rosin
esters, modified. The unmodified classification can be broken down into esters
esterified with glycerol and esters esterified with other alcohols. The rosin and rosin
esters, modified can then be broken down to those modified with phenolic and other
tar acid condensates, those modified with phthalic alkyds, and those modified with
maleic or fumaric alkyds. This is a very complicated classification and great care
must be exercised in order to keep the classes consistent and comparable over a
period of years.

270, Coumarone Indene and Petroleum Polymer Resins. The coumarone indene
class excludes modification with phenolics. The data on these two classes of resins
are usually lumped in with miscellaneous resins and are not disclosed. The coumar-
one indene figures were disclosed in the annual Tariff Commission figures in 1940 (11).
Coumarone-indene and petroleum polymer combined are disclosed in the annual Tariff
Commission figures in 1950 (11) and are disclosed in the monthly figures starting in 1951
).

200, Miscellaneous Resins. Under this classification the aniline-formaldehyde
class excludes modifications with phenolics. The polyamide class excludes modifica-
tions of phthalic alkyds by adipic acid.

In the miscellaneous classifications a number of resins, having production and sales
figures which cannot be disclosed, are lumped together. These resins, broken down by
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chemical composition, are aniline-formaldehyde, petroleum condensation resins, coumar-
one indene, petroleum polymer resins, toluene-sulfonamide, epichlorohydrin, acrylates,
polyamide resins, polyethylene, polyterpene resins, polyacrylonitrile resins, furfural resins,
and silicone resins.

The aniline-formaldehyde class excludes aniline-formaldehyde modified with phenol-
formaldehyde. The polyacrylonitrile class excludes styrene-acrylonitrile copolymers; the
polyterpene class excludes maleic anhydride terpene resins.

Because the miscellaneous class includes a large number of resins and the exact com-
position of the class may vary from year to year and certainly varies from monthly figures
to annual figures and from census to tariff figures, it is quite difficult to analyze these fig-
ures with any degree of comparability.

291, M1sceLLANEOUS REsiNs: MoLpiNng MaTeriaLs. The molding materials seg-
ment of the miscellaneous resins is broken out from June 1945 to the present time in the
monthly data (4, 9), and it is also broken out in the annual data. It is difficult to arrange
these figures in comparable order, however.

295, M1scELLANEOUs REsiNs: ProTecTive CoaTiNgs. Miscellaneous resins broken
out into protective coatings and uses have been disclosed in the annual Tariff Commission
figures since 1945 (11). They have been disclosed on the monthly Tariff Commission
figures since 1949 (9). Again, all the qualifications that apply to miscellaneous resins in
general apply to this class.

299, Mi1sceLLaNEOUS REsiNs: Oreer Uses. In essence this class represents miscel-
laneous uses of miscellaneous resins, and comparability is very difficult because of the
changes in composition and uses of resins included.

300, Vulcanized Fiber; and 400, Casein and Regenerated Cellulose. The
authors are not acquainted with all the sources of information for these classes. Vul-
canized fiber figures are available in the “Census of Manufacturers” of 1947. Vul-
canized fiber exports and imports are available for 1937 through 1947. The figures
on regenerated cellulose (cellophane) are not disclosed separately in published figures
because of the number of manufacturers at present. When there are three or fewer
manufacturers, the disclosure of industry totals would reveal the operation of indi-
vidual companies.
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Marketing Maps, Their Sources and Uses

ARCH C. GERLACH
Map Division, Library of Congress, Washington, D. C.

Maps are now accepted as tools in organizing area con-
cepts and displaying propaganda effectively. Statesmen
have long used maps to plead a cause by emphasizing on
them some particular concept. Business men are now
using specialty maps with comparable effectiveness. From
an annotated bibliography of 428 marketing maps of the
U. S., fourteen are described and analysed to show their
value in delineating sales areas for individual commodities,
general trading areas, and complex concepts of marketing
regions.

Maps are among the most effective tools for organizing area concepts beyond the
ordinary scope of human observations and for displaying propaganda effectively.
Both functions are served by marketing maps. Let us consider their organizational
value first and turn to the propaganda factor later.

An ant crawling over a large Persian rug may be tickled by its fibers, but probably
gains no concept of, or aesthetic pleasure from, its complex and beautiful pattern.
Likewise, men have difficulty in seeing and understanding the world’s complex
surface unless they reduce it, by means of a map, to a scale they can observe. The
resultant pattern may focus attention upon the distribution of topographic features,
political boundaries, transportation facilities, human activities, resources, manu-
factured commodities, or even ideas.

Displaying Propaganda. The concept of maps as tools for propaganda has
developed more recently. This term propaganda is not necessarily a bad word, but
it does connote influence, which is another word that is poorly received these days.
A skillful cartographer can, by the selection of appropriate scales, projections,
symbols, and colors, focus attention on certain facts to the virtual exclusion of others
without detracting from the technical accuracy of a map. Politicians and states-
men long ago learned to use maps not only to organize information but also to plead
a cause, and this discussion of marketing maps is prefaced by a few examples of
political propaganda maps from a war atlas published by German geopoliticians in
1940 and 1941.

One excellent example (Figure 1) is entitled “England’s Predatory Campaign.”’
On a world map all parts of the British Empire are shown in vivid yellow and the rest of
the world is sharply contrasting black. If each country appeared in a different color on
this map, the British Empire would be far less conspicuous, but this presentation appears
to set the British Empire against the rest of the world.

Another example which makes even more effective use of color and lines on a map is
entitled “India: Divide and Rule.”” Unrest and friction within India are emphasized
by showing the various minor divisions in sharply contrasting colors such as black, orange,
green, yellow, and red. The adjacent parts of Asia are uniformly light gray, giving an
impression of relative peace and tranquility beyond the boundaries of British domination.
Furthermore, broken, barbed lines are used to focus more attention on the internal

100
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boundaries of India, while smooth, continuous lines delineate only the international
boundaries of surrounding countries.

The Germans also published a classic map to show the German population of Lithu-
ania in 1940. On that map human figures are distributed so that 15 of them cover
Lithuania completely. This gives an impression that Lithuania was full of Germans in
1940. The map is technically accurate with a legend which indicates that each figure
represents 5,000 Germans, but a little study reveals that 15 figures represent only 75,000
Germans, or 3% of the total Lithuanian population in 1940.

Marketing Maps

During the past 2 decades, businessmen have come to use specialty maps with
comparable effectiveness. They have applied cartographic techniques to help
administrators and salesmen in delineating operational territories, in plotting the
sources and distribution of products, and in selling ideas to the public. For example,
here are four different methods of mapping facts about marketing medical products.

The first is an odd looking map of the United States (Figure 2) on which state
areas are proportional to the volume of drug sales within them (5). It badly distorts
the shape, size, and position of states in relation to each other, but it should be worth
a lot of money to certain Chambers of Commerce groups in Florida who would, for once,
look with favor upon this portrayal of their state as a shrunken appendage of the United
States in sharp contrast of the conspicuous enlargement of California, where there is a
far larger demand for medical remedies.

The second map shows drug sales by counties on an outline of the United States
(12). Those few counties which appear in solid black sell 509, of the drugs sold in the
United States. This gives a far different picture than the first, highly generalized map,
based on state-wide statistics. A table in the corner of this map is an opportunistic
insert by This Week Magazine in which the map was published. The table shows that
in the counties which sell 509, of the drugs in the United States, This Week Magazine
has several times the circulation of other popular magazines such as Life, Time, and
The Saturday Evening Post.

A third map of drug sales is even more precise in locating sales centers (4). Each
center is shown by a black dot and the city is named. Around each center is a yellow
circle whose size is proportional to the total drug sales in that city. Consequently,
the map pinpoints the sales centers and at the same times gives an impressionistic con-
cept, with reasonable mathematical accuracy, of the relative importance of those sales
centers.

Figure 1. England’s Predatory Campaign in Five Continents; 1605-1940
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A fourth map (Figure 3) shows wholesale distribution centers for drugs in a highly
impressionistic fashion (71). Fifteen to eighteen centers become exceedingly con-
spicuous because colored lines are drawn toward those centers from the surrounding trade
areas, but the lines overlap in marginal areas, so that the flow of trade there cannot be
determined precisely.

From the Library of Congress collections of some 428 marketing maps, a few
others have been selected to demonstrate contrasting ways to show market centers
or market sales areas for individual commodities.

One map shows the distribution of steel warehouses in several categories (1). The
map is a real source of information but requires considerable study because so many
meaningless, geometric symbols are used to designate the various types of steel ware-
houses 11;ha,t one has to refer constantly to the legend in order to interpret the symbols
correctly.

Another is a motor marketing map showing the density of automobiles in various
parts of the United States (9). Statistics have been collected on a county basis and it is
easy for an observer of the map to determine where the greatest sales prospects exist.
It would be more effective to use red for the highest density because it is more con-
spicuous than yellow, which indicates greater density than the red areas on this map.

A map (Figure 4) showing the distribution of Penney’s Department Stores gives a
clear impression that Penney stores are widely distributed throughout all parts of the
United States except the Southeast (13). A sales manager for Penney’s marketing or-
ganization could not possibly overlook the void in coverage south of the Ohio and East
of the Mississippi.

Another map shows the sales of This Week Magazine in various parts of the United
States (14). Large white circles indicate cities with the highest sales density. Large
black sections surrounding them show areas of secondary density and make the city
center symbols disproportionately conspicuous. Other color shades are used to designate
regions of decreasing sales density. Such a map would be useful both to impress adver-
tisers and to organize sales efforts.

Plotting Trade Areas. The next series of maps démonstrates three ways of
plotting trading areas on maps. Unlike marketing maps for individual commodities
such as drugs, autos, steel, stores, and magazines, these are designed for planning
and organizing marketing activities.

The first, by Brooke, Smith, and French (Figure 5) shows trading areas by counties

COURTESY CROWELL-COLLIER PUBLISHING CO.

Figure 2. Drug Store Sales Map

States as they would appear if area were proportional to drug stores sales; 24 leading states
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(2). Counties with several common denominators for marketing activities are grouped
within heavy lines that delineate marketing regions. There are many such maps but
various firms draw the lines in different patterns and it is important to know the basis
on which the regions were established. This is usually explained in the legend of such
maps.

47

COURTESY THIS WEEK MAGAZINE

Figure 3. Western Half of the F.W.D.A. Distribution Map

Instead of separating trading regions from each other by boundary lines, another
type of map ties towns to trading centers by means of arrows (§). For this type of map,
precise studies are required to determine the extent of both retail and wholesale deliveries,
the frequency of long distance phone calls, the distribution of newspapers, the sale of
bus and rail tickets, and possibly a score of other factors that businessmen consider in
determining the relationships of subsidiary marketing centers to the larger trade centers.

A fine little propaganda map entitled “The 11 Western States Viewed from Los
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Angeles,” shows the United States at such an angle that Los Angeles appears to be at the
center of the map instead of in the southwest corner of the country (7). Buying power
of various regions is shown in colors that gradually fade out toward the northeast so that
m%reT attention is focused upon Los Angeles as the hub of trade for the 11 Western States
and Texas.

Some of the more directly analytical maps of marketing regions are of even
greater business interest.

One shows county character according to the predominant occupation of the populace
(3). The counties in red have a majority of the adults occupied in business; those in
green are primarily industrial areas; and the remaining, white counties are fundamentally
agricultural. This type of map has been in considerable demand for legislative reference
service during election year because politicians take a genuine interest in the predominant
occupations of their constituents. The map appears to be broken in a north-south
direction in the Mississippi Valley because the smaller counties in the Eastern United
States would not be legible if reproduced at the same scale as the larger counties in the
Western United States. Consequently, there is a break in the map and the eastern third
of the country is shown at a larger scale.

Another map of the United States represents buying activity in various regions of
the country (10). Green sections in the Far West and the Northeast are the most
fluorishing. Yellow sections of the Middle West and Southeast are considered healthy
in their buying activities. The Rocky Mountains, Great Plains, and Missouri Basin had
relatively poor buying health at the time this map was compiled. Colored rings within
each of the major regions bear numbers to show the relative standing among all 12 dis-
tricts and also contain index figures which represent the actual ratio to buying activity
within the district the previous year.

One of the most complex marketing maps is published in black and white by the
Department of Agriculture to show migratory routes of .agricultural labor (15). This
map requires considerable study and interpretation. Numbers scattered over the
United States are interpreted in an extensive legend which names the crops produced
and indicates the harvest season for each of the numbered areas. Lines across the map
indicate routes used by migratory farm laborers as they follow the crops north from
summer to autumn.

Library of Congress Collection. These maps are only a few of those available

COURTESY THIS WEEK MAGAZINE

Figure 4. Distribution of Penney’s Department Stores
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147 U.S. TRADING AREAS

@ dufined by Business Survey Depertment of -

{ M“nmumn,,‘ DETROT - NEW YORK

COURTESY BROOKE, SMITH, FRENCH & DORRANCE, INC.

Figure 5. Trading Areas by Counties

hundred globes. Most of the maps are not cataloged, but they are filed by area,
subject, and date. To facilitate their use the Map Division has compiled annotated
lists such as the one titled ‘“Marketing Maps of the United States,”” by Marie C.
Goodman and Walter W. Ristow (6). It is a bibliography of some 428 marketing
maps published by both government and commercial sources and ranges in subject
coverage from the sale of brassieres to the distribution of wholesale plants for heavy
industries. The first 253 maps are pertinent to all or major parts of the United
States; the last 174 entries pertain mainly to individual states or metropolitan dis-
tricts and are arranged alphabetically by States. The entire volume is indexed to
show both the author and the subject entries. The first edition ran out of print
within 3 months, but a revised and enlarged edition is now for sale by the Card
Division. for 70 cents. Maps described in the bibliography are not sold or dis-
tributed by the Library of Congress. Copies may be obtained from the publishers in
most instances or borrowed on interlibrary loan through a local library for the cost
of postage.
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1948. Colored. 14 X 23 in. 1:12,500,000. 67 counties having 509, of U. S. total are
colored red.

(13) This Week Magazine, New York, ‘1,272 Counties Containing 1,601 J. C. Penney Stores (United
States),” 1948. Colored. 14 X 21 in. 1:12,500,000. (Hagstrom’s outline map series).
Penney counties shown inred. Includes table: ““J. C. Penney Co., Inc.; Magazine Circulation
and Coverage.”

(14) This Week Magazine, New York, “The This Week Magazine Market, 1,129 Counties with Effec-
tive Coverage of Families (United States),”” 1948. Colored. 14 X 22 in. 1:12,500,000.
(Hagstrom's outline map series). 24 cities with 549, coverage shown with large black dots;
379% coverage (retail trading zones outside cities) in green; 359 counties with 10 to 20 per
cent coverage in blue.

(15) U. S. Department of Agriculture, Washington, D. C., ‘““Major Migratory Routes in the Agricul-
tural Labor Market,”” (crop areas, seasonal work charts, state employment service head-
quarters offices, U. S. Department of Labor, U. S. Employment Service and Affiliated State
Agencies, Farm Placement Service) 1951. 1:6,000,000 approx., 30 X 40 inches. As the
title indicates a mass of material on migratory labor is presented. The omission of arrows to®
show the movement of labor is regrettable. Some of the charts are difficult to read. The
use of color and an alphabetical arrangement by states or a numerical listing of crop areas
would improve the map.

RECEIVED April 22, 1952. Presented before the Division of Chemical Literature, Symposium on Literature
Sources for Chemical Market Research, at the 121st Meeting of the AMERICAN CHEMICAL SociETY, Buffalo,
N. Y.
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Congressional Committee Hearings

W. C. GILBERT

Legislative Reference Service, Library of Congress, Washington, D. C.

The establishment of the committee system in Congress
and the gradually increasing importance of committees,
both legislative and investigating, were traced. Though
there has been difference of opinion as to the proper
scope of committee jurisdiction and the best methods of
obtaining witnesses, the value of the hearings, in general,
is undisputed as a source of information. The hearings
have not been used fully, due to methods of distribution,
which traditionally were controlled by the individual com-
mittees. Even now, the committee is the primary source,
but its supply is determined largely by its guess as to de-
mand. The market for such literature, which is extremely
specialized, is quite uncertain, and this uncertainty has
militated against regular printing for sale. At present,
distribution is made automatically to the several hundred
depository libraries, and hearings will be available from
the Superintendent of Documents, upon advance notice.

The modern spell-binder committee hearing, that vies with Hopalong Cassidy and Bob
Hope for the attention of radio and TV fans, is a brother of that first Congressional in-
vestigation of 1792, established when Congress felt there was something “fishy” about a
U. S. Army under General St. Clair being beaten by an inferior army of Indians on the
Wabash River. The essentials are the same. In each case a select committee of one of
the Houses of Congress was exercising the power of Congress to look into a particular sub-
ject within the purview of Congress.

If the hearings that are most in the public eye happen to be investigating committee
hearings rather than the more prosaic legislative variety, it is of little moment here. The
style or powers of the committee are not of so much interest as the subject of their con-
sideration, and the form and availability of their printed proceedings. The significance
of erime investigations, for example, would be relatively slight in comparison with hearings
of the standing legislative committees considering legislation on tariff or fair trade or in-
terstate commerce.

Development of Congressional Committees

It may seem odd to us, with whom the idea of standing committees seems as sturdy
as the Constitution itself, but actually the development of committees with their present
power was slow and against strong opposition. In the earliest Congresses the general
procedure was to thresh out the principles of legislation in Committee of the Whole House
on the State of the Union, and then, having settled the broad principles and purposes, to
refer the matter to a select committee to work out the details. ‘‘Strict constructionists”
argued that the Constitution granted the legislative power to Congress, and it would be an
unconstitutional delegation of power to authorize a body less than the membership of
either House to initiate a bill. In the Second Congress, Representative Livermore of
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New Hampshire raised such an objection to a standing committee of elections, and when
the committee was set up notwithstanding, he was appointed chairman! Perhaps that
converted him.

In the Fourth Congress, the House set up a standing committee of ways and means,
another of claims, and still another of commerce and manufactures. But when Rep-
resentative Ezekiel Gilbert tried to have referred to this committee a resolution to re-
strict the carrying trade to American vessels (which would seem a pretty obvious and
logical reference), his motion was defeated largely through the efforts of James Madison.
And as late as 1806 a matter which had been referred to the Ways and Means Committee
was recalled by the House and re-referred to the Committee of the Whole.

By 1817, the idea of committee responsibility was so well established that the individ-
ual member didn’t get far when he ran up against one. Representative Johnson spoke
with considerable feeling on the point in the debate on a resolution to repeal the internal
revenue law (11).

Mr. Speaker, How long, Sir, has it been settled that the rights and the interests of the
American people shall be exclusively confided to a few members of this House who compose
its standing committees, or more peculiarly to the still smaller number who preside over those
committees? Is it presumptuous or criminal in any other member of this body, to submit a
proposition which he believes calculated to promote the interest, the prosperity and the happiness
of the nation? Are the laws imposing taxes to remain fixed and unalterable, except by the
will and pleasure of the Chairman of the Committee of Ways and Means and by the will and
E]easure of the chairman of some other important standing committee? Shall no other Mem-

er dare to propose the repeal of any revenue law, lest he be denounced as a miserable time-
serving trimmer and hunter after popularity? (5).

In 1827 the House Committee on Manufactures requested authority from the House
“to send for persons and papers,” and this proposal was amended so as to authorize the
committee “to send for and examine persons on oath, concerning the present condition of
our manufactures, and to report the minutes of such examination to the House.”

In the long and acrimonious debate touched off by this resolution, the proposal that
the committee report the minutes of its examination to the House went largely unnoticed;
most of the argument turned on the authority demanded by this, a legislative committee,
to summon and examine witnesses. The committee had many conflicting statements from
interested persons. One of the strongest speeches in favor of the resolution was made by
Mr. Livingston of Louisiana.

Shall we reverse the rule of business in this House, and instead of employing a committee to
state facts, and give us their deductions from them, shall we oblige them to bring in a bill
without any knowledge of the subject, and supply the gross deficiency with our superior knowl-
edge? But before we take this course, it is worth inquiry whether we ourselves possess the
knowledge, and to what extent? We will take this from the gentlemen who oppose the resolu-
tion, if any member in this House possess the information. They have it, and they have not
left us in doubt as to the kind of evidence on which they rest their belief. What more, say
those gentlemen, can be desired? Have we not memorials from all the manufacturers? Do
not our tables groan from the weight of their complaints? What more can be desired? Some-
thing more in my opinion; and if this is the best evidence—and it must be supposed to be such,
for it has been relied on, by all who spoke against the resolution—it is the strongest argument
that could be used in favor of the measure proposed. I will believe that many of these memori-
alists are very respectable people; but are they disinterested? ... A long professional prac-
tice has taught me the danger of relying on the testimony of interested witnesses, and has also
shown me the great utility of cross examination. From disinterested witnesses it is calculated
to elicit truth; but it is invaluable for the detection of those subterfuges to which interest
resorts, in order to hide the truth, or give a false color to a true statement (14).

The discussion in this early case sounds remarkably modern. The questions raised
are persistent.

Sixty years later, the House Ways and Means Committee created quite a furore by
refusing to hold hearings on a tariff bill, and C. P. Breckenridge came to their defense in the
North American Review (6).

No one has a right to demand as a matter of right that he shall be heard by a Committee

of the House. The constitutitional right of petition to Congress has nothing whatever to do
with the claim to be heard in argument before a committee. It is a matter of discretion with
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a Committee as to the mode in which it will seek information concerning subjects referred to
its consideration.

Mr. Breckenridge argued that not only was there abundant material for every member
to inform himself as to the facts necessary to reach an intelligent conclusion, but if the
committee had heard one party, it felt it would have had to hear all, and finally ‘“the
gentlemen who wanted to be heard were not to come as witnesses under oath, subject to
cross-examination, but to present arguments prepared for the purpose of influencing the
Committe to legislate in their particular interests.”

Fifty years later, that astute legislator and parliamentarian, Robert Luce, again took
issue with the idea that appearance before a committee was a matter of right (13).

To get information is one of the chief purposes of hearings; it does not follow that the
committee should necessarily expose itself to the time-consuming process of acquiring informa-
tion through indiscriminate volunteering on the part of whatever citizens choose to present
themisielves. Only by accident will it happen that the men best qualified to inform will be in
attendance.

In his view, a committee seeking information should pick its witnesses from experts and
invite or even require their attendance. “The few volunteer truth” he said, ‘“where the
many volunteer wisdom.”

Value of Published Hearings

There seems to be some difference of opinion as to the intrinsic value of the published
hearing. Mr. Schmeckebier calls them ‘‘the most important publications originating in
Congress, but the most elusive.” Writing in 1923, Roger Hawson of Columbia (9) gave
his opinion.

From the point of view of the future historian, there is probably nothing that could shed
more light on vexed questions—and he will find them in plenty—than the published records
of hearings before Committees. They give the contemporary reasons for current political
action and are essential documents. Presumably they comprise the considered advice of the
best minds on a particular subject, and at any rate they chronicle the conviction of those whose
interest in a particular subject is, for one reason or another, most earnest. They are not books
that one would expect to find on the shelves of a private library, but they are material that
historical students should find on the shelves of the greater libraries.

This is perhaps an overly optimistic statement for a generalization on the caliber of com-
mittee hearings; however, hearings are valuable documents. They are valvable not only
to the future historian of political affairs, but in limited degree, to the chemists and others
whose fields of activity are touched by the broadening scope of Federal legislation. The
industry at large would, no doubt, be interested in hearings before the Committees on
Finance and Ways and Means, the Committees on Agriculture and Armed Services, the
Committees on Interstate and Foreign Commerce, the special committees set up from
time to time, and certainly the Joint Committee on the Economic Report.

A list of hearings selected from the thousands which have been printed in recent
years, with the idea of pointing out the richness of the materials available is given in
Table I. To keep it from being unnecessarily long, most hearings of general interest, and
all the annual appropriation hearings have been omitted. However, the latter group
should definitely be examined in any study involving the research activities of a govern-
ment agency, such as the Department of Agriculture or the National Bureau of Standards.
The place of publication and publisher are not given in the bibliography, since all are
published by the Government Printing Office, Washington, D.C.

Availability of Published Hearings

The question is, how, when, and where are any such hearings available? Are they
found on the shelves of the greater libraries? If they are of considerable importance, why
are they not more generally available?

Publication Control. The basic fact in the whole matter is the extent of com-
mittee control of publication. The rules of the two Houses do not require the print-
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ing of the hearings. In early years, the House setting up a committee some-
times ordered its testimony printed as a House or Senate document. But, in general,
the committee is the sole judge of whether its hearing shall be printed or not. In
some situations there is a consensus against it.

Contested elections have been subjects of committee examination from 1789 on, and
the uniform practice is not to print the testimony, for political reasons. Sometimes the
subject matter may be such that it cannot properly be made public.

There is great variation between committees. The House Armed Services Com-
mittee has had all hearings published; the House Rules Committee has had none published
since 1945.

In rare cases, a committee may feel that the expense of printing is not warranted. A
recent example was the hearing on the nomination of Mr. Pauley as Under Secretary of
the Navy, in the Seventy-ninth Congress. The testimony ran to over 2400 pages, which
would have cost about $6,000 to print. When the nomination was withdrawn subsequent
to the hearing, the Chairman, Senator Walsh, would not agree to publication.

Volume of Published Hearings. The very first hearings were printed by Con-
gress just 125 years ago, in 1827. That was nearly 40 years after Congress was
organized under the Constitution. Although it took many years to get the first
hearing printed, the annual report of the Government Printing Office for 1947 (the
latest report printed) shows that hearings were second only to the Congressional
Record in cost of printing for Congress—$1,062,377 (106,738 pages) compared to
$1,239,865. Appropriation hearings alone, for the Eightieth Congress, ran to 37,729
pages; the hearings of the two houses on the National Labor Board Act totaled
6,356 pages. In fiscal 1950, the cost of the printing of hearings had jumped to $1,744,083
for a grand total of 149,038 pages; and the estimate for 1951 showed a still rising trend—
$1,915,000 for 152,600 pages.

A study recently made in the Legislative Reference Service of the Library of Congress
shows that in the Eightieth Congress (1947-48) the 19 House committees printed 766
hearings, and the 15 Senate committees, 338 hearings—a total of 1104 of over 2500 hear-
ings held. These figures represent all the separate sessions each of which, technically, is a
hearing, rather than the groups of sessions devoted to a particular subject or bill.

Distribution. Hearings have not had adequate distribution, considering their po-
tential value. This has long been recognized. If hearings are printed, it is for the use of
the committee. Just where the use of the committee stops and the use of the public
begins is, perhaps, doubtful.

The committee is not required to print by the Rules; it is, therefore, in control of
both printing and distribution. To achieve a fair distribution, based on the importance
of and general interest in the hearing, with as few copies as possible left over is a problem.
It is difficult to gauge popular demand, especially where the product is low-cost or free,
and this is especially true where the potential market is the whole American people.

A single illustration will point this up. Forty years ago, the House was concerned
about storage space for Congressional documents, and Rep. James Mann of Illinois
stated (8):

There are two million and a half documents in the folding room now, and I dare say that
of that number there are at least a million which have been in the folding room for years, not
one of which has been called for or one like it sent out for years.

There are two angles to the problem—public distribution and private distribution.
What facilities are available for finding out what has been printed and how may hearings
be obtained?

Some of the pertinent laws will be mentioned. In 1846, (10) after many shifts in
policy, Congress decided that the printing for the two Houses should be done on two-year
contracts, to be let by the Secretary of the Senate and Clerk of the House, each acting for
his own House. There would be separate contracts for each of the following: bills and
resolutions, reports of committees, journals, executive documents, and all other. Hearings
presumably were in the “all other”’ class. In 1852 (2) the system was changed. An ap-
pointed superintendent supervised the work of printers elected by each House. The



Published on June 17, 1954 on http://pubs.acs.org | doi: 10.1021/ba-1954-0010.ch012

GILBERT—CONGRESSIONAL COMMITTEE HEARINGS 111

work was classified as bills and resolutions, reports of committees, and journals and execu-
tive documents of either House. Again, there was no specific mention of hearings.

In 1860 (11) the Government Printing Office was established—the outcome, by the
way, of the operation of a Congressional investigating committee. Difficulties with the
public printing were not entirely solved, but remedial legislation was long a-borning. In
1892 a comprehensive bill was reported in the Senate, §59 of which would have required
the Public Printer to send one copy of every document not bearing a congressional number,
and not of a confidential character, to the Senate and House libraries and document
rooms. The report on the bill (15) explained that the purpose of the section was “to
preserve for reference copies of reports and papers printed for the use of committees,
which, being given no document number, soon became lost and inaccessible, although
they may contain much valuable information that will be sought for both by legislators
and the public.”

The Printing Act of 1895 (3) along with a great many other amendments, attempted to
assure a file copy of hearings by providing (§62) that “the Public Printer shall, immedi-
ately upon its publication, deliver to him (the Superintendent of Documents) a copy of
each and every document printed at the Government Printing Office, not confidential in
character.” So strong, however, was tradition that in the face of this statute, the Public
Printer continued to send all copies of hearings to the issuing committee. So many
hearings were closed and not reported that he considered all of them confidential. As a
rather ludicrous result, the Public Documents library in the office of the Superintendent of
Documents (a subordinate of the Public Printer) often found itself without a single copy
of some printed hearings. The Public Printer’s customary rule was to fill requisitions of
the publishing agency first, and, since no notice was published of the holding of hearings,
the library would not be aware of them until the hearings were over, and the supply of
printed reports was exhausted. It did its best to keep track of hearings by following the
newspapers and magazines for casual notices.

The Librarian of Congress, writing in the same vein to the Printing Investigation
Commission in 1905 stated, “The Public Printer acts on the assumption that all docu-
ments printed for use of Congressional Committees are confidential. Our only method of
obtaining these documents at present is to visit the various committees and collect such
publications as they are willing to furnish.”

Distribution of hearings was thus one of many defects which was considered in the
revision of the printing law proposed in 1911 and again in 1914. George Carter, Clerk of
the Joint Committee on Printing, explained the revision on this point (7). Committee
hearings were to have a regular distribution, including distribution to depository libraries.
“Hearings’” he said, “are coming to occupy a more and more important part in the pro-
ceedings of Congress; in fact, substantially all important legislation is now based upon
such hearings, and it has been decided that they ought to be ensured proper publicity and
preservation by regular distribution to the libraries of the country. All except ‘confi-
dential’ hearings, of which there probably will be few in the future, are included in the
distribution.” The bill would also have provided a bulletin of committee hearings, to be
issued daily during sessions.

This proposed revision did not materialize, and things ran along about as usual until
the Sixty-seventh Congress. Then, in 1922 (12) Congress authorized the Superintend-
ent of Documents to extend his book selling activities to include “any Government publi-
cation not confidential in character.” TUnder this authority, committee hearings were
regularly listed in the Monthly Catalog and offered for sale. On the whole, they were some-
what less than best sellers. Starting with a blanket order for 25 copies, the Superintend-
ent of Documents found himself stuck with a good share of them. As he had to pay for
the copies supplied him, and wanted to show a profit, the order was cut, until finally it was
down to 15. Even then, the situation was so uncertain that in the Eightieth Congress,
the project was virtually abandoned. Since then, only three hearings have been priced—
the monopoly hearings before the House Judiciary Committee, the Kefauver crime investi-
gations, and the MacArthur hearings.

The Superintendent of Documents, though he dislikes to estimate the demand him-
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self, is very glad to cooperate, and will order copies for sale if application is made in ad-
vance of publication in any particular case.

In the Sixty-seventh Congress, the appropriation for the office of the Superintendent
of Documents, fiscal 1924, carried a proviso in the following terms: Provided, no part of
this sum shall be used to supply to depository libraries any documents, books or other
printed matter not requested by such libraries. On these last words was based the selec-
tive plan under which depository libraries may make their choice of the public documents
they will receive. They may either enter a blanket order for the hearings of all commit-
tees, or for all hearings of a given committee; or order individual hearings from the
Government Printing office Monthly Catalog.

The depository libraries got a break in 1938 when Congress amended the law (4) to
require the Public Printer to furnish to the Superintendent of Documents enough copies
so that he could distribute to each library one copy “of all publications not confidential in
character printed upon the requisition of any Congressional committee.”

Table I.  Selected List of Hearings

Joint Committee on the Economic Report
Allocation of grain for production of ethyl alcohol. Hearings, Eightieth Congress, 1948.
Current price developments and the problem of economic stabilization. Hearings, Eightieth Congress,

Corporate profits. Hearings, Eightieth Congress, 1949.

House Committee on Agriculture

Disposal of Government-owned alcohol plants. Hearings, Eightieth Congress, 1948.
Federal Insecticide, Fungicide, and Rodenticide Act. Hearings, Eightieth Congress, 1947.
1948 Fertilizer supplies. Hearings, Eightieth Congress, 1948.

2,4-D weed killer. Hearings, Eightieth Congress, 1948.

House Committee on Armed Services
Stockpiling of strategic and critical materials. Hearings, Eighty-first Congress, 1950.

Synthetic rubber. Hearings, Eighty-first Congress, 1950.

House Committee on Banking and Currency
Price-control bill. Hearings, Seventy-seventh Congress, 1941.

Houge Committee on Interstate and Foreign Commerce
Inflammable textiles. Hearings, Eightieth Congress, 1947.

Iodized salt. Hearing, Eightieth Congress, 1948.

National Science Foundation. Hearings, Eighty-first Congress, 1949.
Petroleum study. Hearings, Eighty-first Congress, 1950.

Synthetic liquid fuels. Hearing, Eightieth Congress, 1948.

House Committee on Mines and Mining
Production of gasoline from coal and other products. Hearings, Seventy-seventh Congress, 1942.

House Committee on Post Office and Civil Service . L.
Collection and publication of statistical information by the Bureau of the Census. Hearings, Eightieth

Congress, 1947.

House Committee on Public Works
St. Lawrence seaway. Hearings, Eighty-second Congress, 1951.

House Committee on Ways and Means
Control of narcotics, marihuana and barbiturates. Hearings, Eighty-second Congress, 1951.
Percentage depletion. Hearing, Eightieth Congress, 1947.

Simplification of customs administration. Hearings, Eighty-second Congress, 1951.

House Select Committee on Small Business
Inedible fats, oils, grease and tallow. Hearings, Eightieth Congress, 1948.

Problems of small business related to the national emergency. Hearings, Eighty-second Congress, 1951.

House Select Committee to Investigate the Use of Chemicals in Food Products
Chemicals in food products. Hearings, Eighty-second Congress, 1951.

Senate Committee on Agriculture and Forestr;
Fertilizer, farm machinery, pesticides. H};arinis[. Eighty-second Congress, 1951.
Government-owned industrial alcohol plants. earings, Eightieth Congress, 1948,

National fertilizer program. Hearings, Eightieth Congress, 1947.
Utilization of farm crops. Hearings, Eighty-first Congress, 1949-51.

Senate Committee on Armed Forces
Stockpiling of tin and rubber. Hearing, Eighty-second Congress, 1951.

Senate Committee on Banking and Currency
Diversification of tin recovery facilities. Hearings, Eighty-first Congress, 1949.

Senate Committee on Expenditures in the Executive Departments
Basic Magnesium Plant, Henderson, Nev. Hearings, Eightieth Congress, 1947-48.

Senate Committee on Finance
Processing tax on coconut oil. Hearing, Seventy-seventh Congress, 1942.

Senate Committee on Interior and Insular Affairs
Defense minerals. Hearings, Eighty-second Congress, 1951.

National fuel reserves and fuel policy. Hearings, Eighty-second Congress, 1951.
Research laboratory in North Dakota lignite-consuming region. Hearing, Eightieth Congress, 1948.
Synthetic liquid fuels. Hearings, Eightieth Congress, 1948.

Senate Committee on Interstate and Foreign Commerce
Study of pricing methods. Hearings, Eightieth Congress, 1948.

Senate Committee on Military Affairs
Scientific and technical mobilization. Hearing, Seventy-eighth Congress, 1943-44.

Stockpiling. Hearing, Seventy-ninth Congress, 1945.
‘War plants disposal—synthetic rubber. Hearing, Seventy-ninth Congress, 1946.

Senate Committee on Mines and Minin
Stock piles of strategic minerals. earings, Seventy-eighth Congress, 1943.

Senate Committee on Small Business
Rubber survey. Hearings, Eighty-second Congress, 1951. . X

Senate Special Committee to Investigate the Centralization of Heavy Industry in the United States
Centralization of heavy industry in the United States. Hearing, Seventy-eighth Congress, 1944.
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Finally in 1946 the Legislative Reorganization Act (1) restated the Senate and House
Rules on the subject of standing committees, and made some interesting new regulations
on the subject of hearings. Each standing committee, for one thing, shall require, so
far as practicable, all witnesses to submit a- written statement of their proposed testimony
in advance; their oral testimony is to be limited to a brief summary. All hearings (ex-
cept executive sessions for voting or marking up a bill) are to be open, unless otherwise
directed by a majority vote. Each committee, (except Appropriations) is to fix regular
meeting days, and a list of all meetings and hearings is carried in the daily Congressional
Record.

So far as the depository libraries are concerned, then, the law has finally made it pos-
sible for them to secure copies of all printed hearings not specifically restricted by the com-
mittee as confidential. It is possible, but only about 209, probable. In 1947 only 125 of
approximately 600 depository libraries were actually receiving the entire quota of Govern-
ment documents. Doubtless some more were getting a complete coverage of all hearings.

How does the interested individual secure copies? Primarily by applying to the is-
suing committee. And this presupposes that the applicant knows what committee has
jurisdiction of the subject matter in interest, that he follows events closely enough to get in
his bid before the supply is exhausted. Under the law, a committee may print 1000
copies irrespective of cost. After that, it may apply to its own House for printing up to
$500—i.e., by simple resolution. If the amount is over $500, it requires concurrence of
both Houses; if it doesn’t run over $200, the Joint Committee on Printing may authorize
additional printing without further reference.

Committee jurisdiction is conveniently set out in the Legislative Reorganization
Act of 1946 (1). However for up-to-the-minute information, the current Manuals of
Senate and House reflect the latest changes in Rules. All of the committees except Ap-
propriations regularly publish a calendar at stated intervals, indicating matters under
consideration. And the daily Congressional Record—not to mention the press—will keep
one advised of current hearings. The figures seem to show that any particular hearing
stands a little less than an even chance of being printed. For a person who does not care
to take that chance, but prefers to know that a document is in print before trying to get it,
the Monthly Catalog issued by the Government Printing Office lists all hearings issued,
under the name of the committee only. The annual index to the Monthly Catalog, how-
ever, gives references under both committee and subject matter.

Though hearings are not currently printed in abundance, they are available to those
who really want them and make their wants known in time.
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Information on the Chemical Industry
Developed by Antitrust Cases

HALDOR R. MOHAT

Antitrust Division, Department of Justice, Washington, D. C.

The kinds of information regarding the chemical industry
developed in the course of investigations, trials, consent
decrees, the obtaining of judgments, and the arrangement
of relief in connection with antitrust cases brought by the
Antitrust Division of the Department of Justice are outlined.
What part of this information is available to the public,
how access to it may be obtained, and the limitations on its
availability and use are discussed. A list of some major
chemical antitrust cases, indicating the type of case, the
date when brought, the products involved, and the disposi-
tion or present status is presented.

How antitrust cases may originate; how they are developed, the pertinent pretrial
and trial procedures of the court, the prosecution, and the defendants; how consent
decrees are sometimes negotiated; and the process of the arrangement of relief
where granted, are outlined in the first part of this paper.

Operation of Antitrust Division

How Antitrust Cases Originate. Antitrust cases usually originate as a result
of complaints received by the Antitrust Division, surveys made by the division on its
own initiative, the existence of conditions, discovered by the Federal Trade Com-
mission, which fall within the province of the Antitrust Division, and complaints or
conditions called to the division’s attention by Congress or brought to light by
hearings before Congressional committees. Any case may result from an accumula-
tion of grievances, flowing from one, several, or even all of these various sources
over a period of time, making action by the division necessary.

CoMmPLAINTS. A great many complaints regarding practices or conditions be-
lieved to violate the antitrust laws come to the Antitrust Division directly from a
section of an industry concerned, from consumers, wholesalers or jobbers, retailers,
and other groups or individuals. These complaints, which are treated as confidential
by the division, are investigated in order to determine whether the conditions com-
plained of really exist and, if found to be a fact, whether they constitute an offense
falling within the jurisdiction of the antitrust laws and thus make prosecution manda-
tory, with the object of convicting guilty parties and obtaining economic and legal
relief. In the course of checking complaints, complainants often volunteer important
information concerning the industry and its operations, or they may be called upon
to do so by the division. The same is true of those who are accused; frequently,
they are asked to explain certain things or to furnish information bearing upon the
conditions or practices about which complaint has been made.

ANTITRUST DIvisioNn SURVEYs. Antitrust violations involve economic prob-
lems as well as legal questions, therefore, the Antitrust Division has been devoting
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more time to surveying the national economy for symptoms or conditions likely to
contribute to antitrust violations. In this connection the division attempts to keep a
running check on such developments as increasing conecentration, particularly in in-
dustries already dominated to a substantial degree by a relatively few large com-
panies; the building up of power or control through major accumulations of patents;
market behavior that “smacks’ of artificial price influences; and parallel action
by competitors under suspicious circumstances.

FeDERAL TRADE CoMMIssION INVESTIGATIONS. Although thespecialized workand
duties of the Federal Trade Commission and the Antitrust Division tend to cover
different aspects of the monopoly and trade-restraint fields, there is a certain amount
of overlapping in their investigations, with the result that each agency at times
discovers situations which are within the other’s provinece and are therefore relin-
quished to the other agency for more appropriate handling. In this way the Anti-
trust Division sometimes obtains useful information from the Federal Trade Com-
mission regarding a given branch of industry, such as its organization, the companies
in it, trade and marketing practices, and complaints relative to alleged violations of
the antitrust laws.

ConcrEssioNAL CommiTTEE HEARINGS. Regular or special Congressional com-
mittees frequently investigate certain industries, conditions, or practices in such a
manner as to bring out much information significant in antitrust enforcement.
Sometimes the Congressional committees call upon the Antitrust Division to aid
them or to work with them in conducting hearings and otherwise developing informa-
tion. The Congressional committees may also call upon other departments
or bureaus of the government to assist them in developing basic information needed,
and these data then become public information, or at least available for the use of
other governmental agencies. The studies and reports of the Temporary National
Economic Committee are good examples on a large scale of the type of information
with antitrust implications that Congressional committees may develop.

Preliminary Investigations. During the preliminary stages of antitrust in-
vestigations (including the period of checking of complaints, obtaining the basic
background information on the industry and the companies directly involved, and
learning the business methods and practices), the Antitrust Division has to depend
primarily upon public sources of information plus the voluntary cooperation of the
members of the industry.

PusLic Sources. Sources of information freely available to the public include
trade journals, certain types of magazines which frequently publish detailed descrip-
tions of important industries or companies, books and monographs on industrial
and commercial subjects, reports of hearings before Congressional committees, trans-
cripts of the records of previous trials involving the same industries or companies,
proceedings before the Federal Trade Commission, and publications of other govern-
mental agencies, such as the Department of Commerce, and the Department of
Agriculture.

In connection with information available from governmental agencies, there are
definite limitations on the kinds of information which can be made available to the
public and other agencies. As an example, the Bureau of the Census is prohibited
by legislation from disclosing information regarding the production or sales of any
individual company. Totals for the particular branch of industry or for a particular
geographical area, such as a state, are, of course, available to the publie, provided
the company set up in the industry or the geographical area is not such that even the
total might disclose some information regarding the individual company or com-
panies involved.

INpUsTRY SoURCEs. The Antitrust Division often obtains factual data direetly
from the industry involved on a voluntary basis. In such instances the information
may come from complainants in the industry as producers adversely affected by the
conditions or practices objected to, from distributors of the produects of the industry,
the consumers of these products, or others who feel that all is not right with that
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particular branch of industry. In many cases the companies under investigation
voluntarily furnish a great deal of pertinent information at the request of the division.

Grand Jury Proceedings. When the information obtainable from public sources
and through voluntary industrial channels is sufficient to indicate that criminal action
is warranted, a grand jury proceeding may be instituted in order to investigate condi-
tions more thoroughly.

The status of the information developed by a grand jury proceeding varies
according to the procedure and with the nature of the information; documents may
be released and returned to those furnishing them after they have served the purposes
of the grand jury or they may be impounded by the court.

Filing of Complaints or Informations. A formal antitrust suit may be launched
either through a grand jury indictment or by the filing of a formal document known
as an ‘“‘information” or a ‘“complaint.” Indictments and informations pertain to
criminal cases, while complaints are used in civil cases.

In a representative information or complaint, the general information set forth
is ordinarily organized under the following sections: jurisdiction and venue, descrip-
tion of the defendants, nature of the trade and commerce involved, violations of law
charged, effects of the violations of law, and prayer for relief, if the case is a civil one.

Defendants’ Answers to Government’s Charges. In civil cases the defendants
file an answer to the charges with the court. This answer may be brief or it may be
lengthy, depending partly upon the nature of the charges to be met and partly upon
the character of the defense planned. Ordinarily, such a document can be thought of
as comprising three main parts—denials and admissions of the charges, or neither
position due to alleged lack of knowledge necessary to state a belief one way or the
other; affirmative defense; and prayer for a dismissal of the action by the court.

Pretrial Proceedings Before the Court. Under modern rules governing trials,
particularly long and complicated ones, certain pretrial proceedings aimed at simpli-
fying the trial are frequently utilized. These will be discussed.

BirLs oF ParTicurars. The filing of a request for a court order for a bill of
particulars is most commonly used by defendants to force the government to detail
or otherwise clarify the charges made against the defendants before the trial proceeds
or fairly early in the course of the trial.

PrETRIAL CONFERENCES. The court may, particularly in civil cases, direct the
attorneys for the parties concerned to appear before it for pretrial conferences to
consider simplification of the issues, the desirability or necessity of amending the
pleadings, the possibility of avoiding unnecessary proof by obtaining admissions of
fact and of the authenticity of documents, limitation of the number of expert wit-
nesses, and any other matters. In civil cases, the court then issues an order which
recites the action taken at the pretrial conferences and limits the issues for trial to
those not thereby disposed of and which thus control the subsequent course of the
action, unless later modified bysthe court to prevent mainfest injustice.

StrpunatioNs. The attorneys for the prosecution and the defendants in an
action may agree as to the correctness or authenticity of certain documents or other
sets of facts and, when approved by the court, this information may then become a
part of the evidence. Such agreements are usually known as stipulations and are
not necessarily limited to the pretrial phases of an action but may be agreed upon at
most any stage of the trial.

DerosiTions. By permission of the court after jurisdiction has been obtained
over any defendant in a civil case, or without such permission after an answer has
been served, the testimony of any person, whether a party to the action or not, may
be taken at the instance of any party by deposition upon oral examination or written
interrogatories for the purpose of discovery, or for use as evidence in the action, or for
both purposes.

Apmissions. At any time after the pleadings are closed in a civil case, one party
may serve upon any other party a written request for the admission, by the latter, of
the genuineness of any relevant documents described in and exhibited with the request,
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or of any relevant matters of fact therein set forth. An admission made by a party
in response to such a request is solely for the purpose of the pending action, does not
constitute an admission for any other purpose, and cannot be used against the re-
spondent in any other proceeding without his permission.

INTERROGATORIES. In civil cases, one party may serve written interrogatories
upon any adverse party to be answered by the latter or, if the party served is a public
or private corporation, a partnership, or an association, by any officer thereof, com-
petent to testify in its behalf. Objections to interrogatories served may, of course,
be made to the court, with notice as in the case of a motion, and answers are then
deferred until the objections are determined. Interrogatories are used quite exten-
sively in antitrust cases and are frequently one of the main sources of information
developed during the case.

SusroENAs Ducks TecuM. The clerk of the court may, upon the request of one
of the parties and under the seal of the court, issue a subpoena commanding persons
to attend and give testimony or to produce the books, papers, or other documents
designed therein. The court, however, may, upon proper motion by the party
served, squash the subpoena if it is unreasonable or unduly oppressive, or condition or
modify its effect. Subpoenas constitute one of the principal instruments of the
government in the prosecution of criminal antitrust cases. They are usually served
prior to the start of the trial or very early therein, in order to allow the respondents
ample time to comply.

PropucTION FOR INsPECTION. Upon motion of one of the parties showing good
cause and with notice to all other parties to the action, the court may order any
party to produce and permit the inspection and copying or photographing, by or on
behalf of the requesting party, of any designated documents, papers, books, accounts,
letters, etc., not privileged, which constitute evidentiary material to any matter
involved in the action and which are in the possession, custody, or control of the
party ordered to produce them. Such orders are commonly used in obtaining needed
information in civil antitrust cases.

Trial of Antitrust Cases. The opening statements of a trial customarily outline
the prosecution’s theory of the case against the defendants, developed in detail,
and the defense’s detailed denials and answers to the prosecution’s charges. Follow-
ing completion of the opening statements, the government proceeds with the presenta-
tion of its side of the case. The evidence relied upon to establish the charges made
usually falls under two main categories: (1) documentary evidence including such
materials as correspondence and telegrams, contracts, minutes of corporate or associ-
ation meetings, accounting books and records, etc., obtained through voluntary
action or by subpoena from the defendants; and (2) testimony of witnesses, includ-
ing those persons known to have relevant first-hand knowledge of matters at issue,
those acquainted with, responsible for, or having custody of important documents or
records, and, in some instances, expert witnesses. Accountants, economists, or stat-
isticians are frequently used as expert witnesses in introducing or analyzing books,
records, and basic statistics of the industry, for the purpose of pointing up or sum-
marizing pertinent information or evidence.

The outline of the defense evidence is rather definitely determined by the theory
and presentation of the government’s side of the case—that is, the primary task of the
defense counsel is to refute or modify the evidence presented by the government in
support of its theory of the case. Inattempting to do so, the defense ordinarily has to
resort to much the same general types of evidence—documentary, oral, and expert—
that is used by the prosecution.

At the close of the defense, the prosecution may produce a limited amount of
evidence bearing upon any point raised and presented in the trial by the defense, but
may not introduce any new issue into the action or present any evidence which should
have been part of the presentation of its main case during this rebuttal.

In much the same manner as the opening statements outlined the evidence that
each side would present and explained what each side expected to prove, the closing
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arguments summarize and highlight the evidence presented, and set forth what each
side claims to have actually proved thereby, during the progress of the trial.

Upon completion of the closing arguments, the verdict of the jury, or the finding
of the court in actions tried without a jury, is rendered, and the court then directs
the entry of what it believes to be the appropriate judgment under the law.

In criminal cases, defendants may decide not to contest the case, while at the
same time not admitting their guilt. This is effected by their entering a plea of nolo
contendere. Thereupon the court usually levies fines in antitrust cases.

Judgments: Punishment and Relief. Judgments as a result of trial and con-
viction primarily involve punitive measures if the action is a criminal case, and relief
measures designed to remedy the conditions complained of if the action is a civil one.
Punitive judgments in antitrust cases ordinarily involve the levying of fines upon the
defendants. Judgments in civil cases ordinarily result in some injunctive form of
relief prohibiting the defendants from continuing the practices complained about or
ordering them to take certain positive steps to correct the illegal conditions found to
exist. In some cases, particularly in instances of monopolization, these steps may
involve the divestiture of certain plants or other properties by the defendants or even
the dissolution of large defendant corporations into a number of smaller firms in
order to break up a monopoly and induce increased competition. Obviously, these
latter types of positive action require an exceedingly careful examination of the
industry and its members; to work out a satisfactory and practical readjustment
these examinations naturally bring out much interesting information regarding the
particular branch of industry and the companies involved.

Consent decrees aré negotiated between the prosecution and the defendants
with the approval of the court, rather than by trial. In negotiating consent decrees,
considerable factual information regarding the industry and the defendant com-
panies is usually furnished to the Judgment and Judgment Enforcement Section of
the Antitrust Division by the defendants. Sometimes this information is submitted
with the understanding that it is not to be made public but is solely for the use of
the government and the court for the purpose of formulating the decree. This is
particularly true of data regarding the operations of individual defendant companies.

Once a satisfactory decree has been negotiated, it is reviewed by the court and,
if approved, it becomes a formal decree binding the defendants party to it.

Type and Availability of Information Developed

Nature of Information. The kinds of information likely to be pulled together
by the Antitrust Division in the preliminary investigation, trial, and completion of
an antitrust action are outlined.

Background information
Present organization of the industry
Companies in it and their descriptions
How the business is carried on—methods, business customs, and practices
Raw materials
Degree of integration
Systems of distribution
Financing
Relation to other industries
Historical development of the industry and companies
Trends in the industry
General history of the development of each important company
Detailed information regarding recent operations in the industry
Relative size and power of member companies
Assets
Production (absolute and as a percentage of the industry total)
Sales or shipments
Patent resources and control
Manufacturing processes
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Control over the distributive flow of products
Relative efficiency and costs
Any other factors indicative of importance or power
Price data
Price trends
Comparative prices as between companies
Gener;ﬂ price behavior (rigidity or flexibility, uniformity, the timing of changes,
ete.
History of income and profits
How have consumers fared?
Pricewise
As to quality
Service factors

Naturally, the information developed will vary widely in nature and amount from
case to case; the outline must be applied to any given case merely as a suggestive
check list.

Availability of Antitrust Information. The location of the information de-
veloped as a result of antitrust cases varies according to the type of information.
Copies of complaints, informations, briefs, and similar documents are in the custody
of the Legal Procedures Unit of the Antitrust Division, Washington, D. C., while
economic and statistical data will be found mainly in the files of the Economic
Section or of the General Records Section. The Antitrust Library may also have
duplicate copies of many of the printed documents but not of the statistical material
unless it has been printed or mimeographed as part of a proceeding record.

The court of trial also has a complete set of records of the evidence admitted
in any given case, as well as all the legal documents pertaining to the action, and
this information, being in the public domain, may be available upon proper request
to the clerk of the court, unless by legal agreement it has been made subject to
restrictions as explained elsewhere.

To obtain access to information in the Antitrust Division, inquiry should be
made of the Legislation and Clearance Section of the Division, either by letter or
by personal application. As a rule, the latter method is much more satisfactory.

There are some very definite limitations on the availability of certain antitrust
information to the public. The division cannot disclose the identity of or informa-
tion about any complainant. Likewise, it cannot make public any information it
may use in an antitrust action until that information has been admitted to the
public record of the trial. Even then, the court may keep such information secret
by admitting it under seal. In much the same manner, certain confidential informa-
tion necessary to the division in negotiating consent decrees may be supplied by
each of the companies involved with the understanding that it will be seen and
used only by the consent-decree personnel of the division, and later returned to the
company or companies involved. Information furnished the division on a voluntary
basis during the preliminary stages of an antitrust investigation or case may also be
held on a confidential basis under some circumstances,

In some instances, supervision of records which include confidential information
can become a decided burden on the limited staff of the Antitrust Division, due to
the difficulty of segregating and protecting the confidential material while still
granting access to the unrestricted portions of the records.

Another limitation in many instances is the limited number of copies of docu-
ments, such as transeript records of trials, complaints, informations, briefs, tabula-
tions, and charts, available. Quite often access to such documents may be limited
to inspection, in the division offices, of its file copies.

Antitrust Cases Involving Chemical Industries. Table I is a condensation of a
list of cases brought by the Antitrust Division in the chemical industries, compiled
from the following sources: (1) the “Blue Book” (), the publication formally
entitled, ‘“The Federal Antitrust Laws, With Summary of Cases Instituted by the
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United States,” which summarizes each of the cases brought prior to July 1, 1948;
(2) the Supplement to the ‘“‘Blue Book,” mimeographed by the Department of
Justice, and covering cases instituted during the period July 1, 1948, through June
30, 1951, in the same summary fashion; and (3) the files of the Legal Procedure Unit
of the Antitrust Division, Department of Justice, from which information regarding
very recent cases has been compiled.

Table l.  Antitrust Cases Brought by the Department of Justice in the Chemical Industries

Identification® Date Filed Status
Acrylic plastics D. C., N. J. Cr. 878-C 8-10-42 Not guilty
Alkalis S. D., N. Y. Civ. 24-462 3-16-44 Judgement
Borates, borax, etc. N. D., Cal. Civ. 23690-G 9-14-44 Consent?d
Borates, borax, etc. N. D., Cal. Cr. 28900-S 9-14-44 Nolo¢
Bichromates, Na and K N. D., Ind. Cr. 1270 6-26-42 Nolo
Chromic acid N. D., Ind. Cr. 1266 6-26-42 Nolo
Carbon dioxide E. D, N. Y. Civ. 9179 6-24-48 Pending
Chemicals, paints, ethyl, ete N. D., Ill. Civ. 493-1071 6-30-49 Awaiting trial
Chemical rust-proofing, ete. E. D., Mich, Civ. 3653 2- 1-43 Judgement
Chemical or pharmaceutical products D. C., N. J. Civ. 3159 10-28-43 Consent
Chemical products, ammunition S. D., N. J. Civ. 24-13 1- 6-44 Opinion
Chlorine compounds, etc. D. C., R. I. Cr. 6070 5- 1-47 Nolo
Concrete curing solutions S. D., Cal. Cr. 21729 3-28-51 Nolo
Dyestuffs, etc. S. D,, N. Y. Cr. 111-135 12-19-41 Trial, 1952
Dyestuffs D. C,, N. J. Cr. 753-C 5-14-42 Nolo
Formic acid N. D., Ind. Cr. 1268 6-26-42 Nolo
Luxene 44 (dentures) S. D., N. Y. Civ. 66124 4-27-51 Awaiting trial
Laminates (plastic) E. D., Pa. Cr. 14607 4-20-48 Nolo
Methanol, wood S. D, N. Y. Civ. 27-145 8-29-44 Consent
Methanol, wood S. D, N. Y. Cr. 117-66 4- 5-44 Nolo
Methyl methacrylabe D. C., N. J. Cr. 877-C 8-10-42 Dismissed
Muriatic acid N. D., Ind. Cr. 1269 6-26-42 Nolo
Oxalic acid N. D., Ind. Cr. 1267 6-26-42 Nolo
Plastic materials E. D., Pa. Civ. 9068 11-18-48 Consent
Phenolic resins D. C., N. J. Civ. 7742 4- 2-46 Dismissed
Phenolic resins D. C., N. J. Civ. 7743 4- 2-46 Dismissed
Soda ash D. C., Kan. Civ. 2046 6-24-42 Consent
Sulfuric acid N. D., Ind. Cr. 1265 6-26-42 Nolo
Titanium compounds S. D, N. Y. Cr. 114-455 6-28-43 Nolo
Titanium compounds S. D., N. Y. Civ. 26-258 6-24-44 Judgement

¢ D. C., district court; 8. D., southern district; N. D., northern district; E. D., eastern district of states;
civ., civil ‘case and number in court cr., criminal case and number.
"Consent decree, about the same as a )udgement—uo admission of guilt and settlement is negotiated.
¢ Nolo contendere—not contested.

The ‘“Blue Book” consists of two parts; Part I sets forth the several statutes
pertaining to the antitrust laws; Part II presents in chronological order a summary
of all cases which have been instituted by the Department of Justice under those
laws from 1890 to the closing date of the particular edition of the ‘“Blue Book.”
Each summary contains a statement of the charges made in the case, the result
of court proceedings, and the status of pending cases. The cases are comprehen-
sively indexed both by case name and by subject matter.

The first edition of the ‘“Blue Book’ was published in 1947. A later edition
bears the date January 15, 1949 (1). A new edition covering the period 1890 to 1951 is
now available.

Literature Cited
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Basic Science in the Literature of Plastics

H. F. MARK, Brooklyn Polytechnic Institute, Brooklyn 2, N. Y.

E. S. PROSKAUER, Interscience Publishers, Inc., New York 1, N. Y.

Basic science in the general field of macromolecules
includes the principles of their synthesis, the investiga-
tion of the size and structure of individual molecules
in solution, and the relationship between structure and
properties in the bulk phase. Approximately 450
scientists in 90 laboratories all over the world devote
the major portion of their time to basic science in
the subject field. The results of their work are pub-
lished in about 150 technical journals which include
literature on plastics. Reviewing the literature at
present is difficult. The author suggests services which
include a weekly news letter, monthly journal for
papers, semiannual journal for review articles, and
formula and data sheets in addition to regularly ap-
pearing monographs, textbooks, and handbooks.

Considering basic science in the general field of plastics there are essentially three divi-
sions—synthesis, molecular structure, and structure and properties of bulk polymers.

Definition of the Field

Synthesis of macromolecules which are of interest and importance for the production
of plastics comprises mainly the mechanism of polymerization and polycondensation,
the use of various techniques such as polymerization in bulk solution, suspension,
emulsion, in the gas phase, in the gel phase, and on interfaces. It also includes the appli-
cation of different types of catalysts, initiators, activators, promotors, modifiers, re-
tarders, and inhibitors; and the phenomena of copolymerization including “graft’” and
“block” copolymerization and second-stage cross linking. It comprises studies on the
degradation of macromolecules by heat, light, chemical reagents, mechanical action, and
miero-organisms and the fundamental aspects of the methods of counteracting these de-
teriorating influences.

Molecular structures of macromolecules are revealed by experiments carried out
in the dissolved state. A large class of contributions of this kind deals with the elucida-
tion of details in the molecular structure by organic chemical methods, such as the estab-
lishment of head-to-tail or head-to-head, tail-to-tail sequence, cis-trans isomerism of
double bonds in the chain, existence and structure of cyclic systems, analytical deter-
minations of end groups, and the study of the chemical composition of copolymers.
Another equally large and significant group of studies is concerned with the physico-
chemical behavior of macromolecules in solution, their molecular weight, molecular weight
distribution, solubility, fractional precipitation and specific intermolecular aggregation
in certain solvents as elucidated by the measurements of osmotic pressure, light scattering,
sedimentation, diffusion, and electrophoresis. It also comprises the phenomena of vis-
cosity and flow birefringence in solutions of macromolecules and their evaluation in terms
of structural details of the solute.

122



Published on June 17, 1954 on http://pubs.acs.org | doi: 10.1021/ba-1954-0010.ch014

MARK AND PROSKAUER—BASIC SCIENCE IN THE LITERATURE OF PLASTICS 123

Investigation of the structure and properties of polymers in the bulk phase includes
many important papers describing the use of x-ray and electron diffraction, ultraviolet
and infrared absorption, and microwave spectroscopy to establish the degree of crystal-
linity and the orientation of the crystalline domains in a given sample as the consequence
of mechanical deformation such as stretching, rolling, or extruding. Other articles deal
with the rheology of polymer melts or of concentrated macromolecular solutions; again
others focus their attention on the mechanical, electrical, and optical properties of plastics
dependent on the molecular structure, the temperature, and the presence of auxiliary
materials such as softeners, plasticizers, antistatic agents, and reinforcing fillers. Phenom-
ena such as adhesion, cohesion, plasticity, brittleness, abrasion resistance, electrical
resistivity, and optical refractivity belong to this group and are of considerable impor-
tance for practical problems in plasties application.

All publications containing information of these types fall into the subject field of
literature on the basic science of plastics if they deal with macromolecules important for
the synthesis of plastics or if they describe methods which could be applied to such ma-
terials. Evidently a new method of measuring molecular weight or of fractionating a
macromolecular system is of interest even if it has not been applied to technologically
useful material. Papers which contain only qualitative or general remarks connected with
fundamental work on macromolecules have been omitted but, in general, in case of doubt,
borderline publications have been included because it was felt that it would be a smaller
mistake to have a few articles of lesser significance included than to have something really
important missing.

Origin of Information

All experimental methods and data, all compilations and correlations, and all theo-
retical interpretations emerge from a number of laboratories in which scientists devote
their efforts to work on basic science in the general field of macromolecules. The Com-
mission on Macromolecules of the International Union of Pure and Applied Chemistry
is just now completing a world-wide survey of such laboratories as to their location,
number of scientific and technical workers, equipment, field of special interests, and
yearly scientific output. The tables in this paper are part of this survey, which will be
presented in full at the meeting of the International Union in July 1953, in Stockholm.

Table . Laboratories Engaged in Basic Work on Macromolecules

No. of No. of No. of No. of

Laboratories Workers Laboratories Workers
Australia 2 10 Ttaly 2 10
Austria 3 10 Japan 3 10
Belgium 3 15 Netherlands 5 20
Canada 4 20 Russia . ..
England 12 60 Scandinavia 6 20
France 4 20 Slaviec Countries .. ..
Germany 8 60 South America 2 5
Hungary .. .. Spain 1 5
India 3 10 Switzerland 5 20
Israel 1 5 United States 25 150

It appears that about 90 laboratories with a total of 450 scientists are devoting the major
part of their time to expanding the knowledge in the field of basic science of macromole-
cules. Table I lists the number of laboratories and number of workers in each laboratory
according to geographic distribution. Lack of information made it impossible to fill in
definitive data for Hungary, Russia, and the Slavic countries (Czechoslovakia, Poland,
Romania, and Yugoslavia) but it is fair to assume that there are about 10 to 15 labora-
tories in these countries. In order to show how the number of workers who spend es-
sentially all of their time in the subject field was estimated, Table II is added, which con-
tains the estimated number of workers in a few well-known laboratories that for many
years have been making regular contributions to fundamental research in the plastics field.
Of course, the total number of scientific and technical employees in these organizations is
much larger than the figure given in Table II, but most of them work either preponder-
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antly on practical problems or on basic science not directly connected with the preparation,
properties, and application of plastic materials. It is probably fair to estimate that 80 to
85% of all new results and ideas on basic science in the plastics field emerge from the
laboratories listed in Table I. There are, of course, outsiders who do not work in di-
rect connection with any of them and who contribute significant new material, but their
number and location vary too much to be assessed in a reliable way in this preliminary
survey.

Quantity and Distribution of Information

As soon as work on a certain problem in the laboratories has reached a sufficiently
advanced stage, the authors will want to make their results known. The first step is to
present a paper at one of the many scientific meetings, which are held in a more or less
regular manner all over the world. It appears that more thar 809, of all new facts and
ideas are first presented orally and only later appear as printed papers. For anyone who
is interested in current developments, a quick and regular report on the events at the scien-
tific meetings will be of special interest. A survey on the number, character, and size of
congresses in the various countries led to Table III, which contains the number of large

Table Il. Some Important Laboratories with Number of Workers in Macromolecule
Field

National Bureau of Standards, Washington, D. C.

Harvard University, Cambndge. Mass.

Du Pont Experimental Station, Wilmington, Del.

Dow Chemical Co., Midland, Mich.

University of Manchester, Englan

Research Laboratory of the ICI, Welwyn Garden City, England
University of Strasbourg France

University of Freiburg, Germany

Research Laboratory of the BASF Ludwigshafen, Germany
University of Basel, Switzerland

—
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scientific meetings held in the specified area at which papers on fundamental research
in the polymer field were presented and discussed, together with the number of these
papers and an estimated figure on total average attendance. In the case of the 122nd
meeting of the AMERICAN CHEMICAL SocIETY it was evident that such a large congress
could not be counted as a single event. Considering the program of the various divisions,
it was felt that this meeting was equivalent to six separate conferences presenting new
information in the subject field because the Divisions of Cellulose Chemistry, Colloid
Chemistry, Organic Chemistry, Paint, Varnish and Plastics Chemistry, Physical and
Inorganic Chemistry, and Polymer Chemistry each had a number of papers contrib-
uting to basic science in the subject field. The number of these papers was about 100,
and the total number of chemists who attended the sessions was probably 2500 to 3000.
Comparing the total number of papers presented in 1951 (1200 to 1300) with the total
number of scientists working in the field (450 to 500), it was concluded that, on the
average, each producing worker reports between two and three times a year on the
results of his investigations. This is a proportion which seems to agree well with the
actual conditions.

Table lll. Conferences and Meetings
(Above 100 attendants)
Western Hemisphere Europe, Asia, and Australia
1949 1950 1951 1949 1950 1951
Meetings 40 50 60 e 32 35
Papers presented 400 450 650 e 400 600
Chemists attending 8000 10,000 15,000 e 4000 6000

The next step in the dissemination of new results is-to publish them in one of the
technical journals which regularly carry articles in the general field of macromolecules.
Table IV gives the number of such journals published in the various countries; their
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Table IV. Journals, Published in Various Countries, Containing Papers in the General
Field of Macromolecules

Papers Appear Papers Appear

Two or more Two or more

Regularly in each issue Regularly in each issue
Australia 3 0 Italy 5 2
Austria 6 2 Japan 4 2
Belgium 4 2 Netherlands 4 2
Canada 4 1 Russia 6 4
England 11 6 Scandinavia 10 2
France 6 3 Slaviec Countries 8 0
Germany 18 7 South America 5 0
Hungary 2 0 Spain 2 0
India 4 0 Switzerland 4 1
Israel 2 1 United States 35 10
Total 143 45

total is about 150. This is a very large number to review, and it is therefore important
to determine how much useful material the individual journals carry. Therefore essential
journals—those which publish in every issue at least two articles containing new infor-
mation on basic science in the polymer field—were selected. The numbers of these jour-
nals with originating countries is listed in Table IV. A list of the essential journals is
given in Table V, and a list of lesser known journals occasionally containing scientific
articles on plastics is presented in Table VI. Table VII shows the total number of publica-
tions on fundamental research in the plastics field for the past three years, specified as
original articles, review articles, and comprehensive books. The number approaches 1000
per year, which indicates that every active worker in the field publishes, on the average,
about two papers per year.

Services to Facilitate Literature Reviewing

In considering an adequate way to reach the existing information, one might pro-
pose the following set of services:

News Letter, a weekly, containing, in condensed form, the announcement of new
work done and new results obtained. The individual items of this advanced information
service should not be longer than four or five lines and should essentially cover all

Table V. Selection of Journals Containing Two or More Papers on Macromolecules in
Each Issue

England
Chemastry and Industry
Journal of the Chemical Society (London)
Journal of the Textile Institute
Nature
Proceedings of the Royal Society (London)
Transactions of the Faraday Society (London)
France
Annales de chimie (Paris)
Bulletin de la soctété chimique de France
Comptes rendus hebd datrres des sé e l'academie des
German
Angewandte Chemie
Annalen der Chemie, Justus Liebigs
Chemische Berichte (Berichte der deutschen chemischen Gesellschaft)
Makromolekulare Chemie
Zeitschrift fiir Elektrochemie und angewandte physikalische Chemie
Zeitschrift fiir Naturforschung
Zeitschrift fir physikalische Chemie

ussia
Doklady Akad. Nauk S.S.S.R.

Isvest. Akad. Nauk S.S.S.R.

Journal of Applied Chemistry (U.S.S.R.) (Zhurnal Prikladnoi Khimar)
Journal of General Chemistry (U.S.S.R.) (Zhurnal Obshchei Khimiz)
United States

Industrial and Engineering Chemisiry

Journal of the American Chemical Society

Journal of Applied Physics

Journal of Chemical Physics

Journal of Colloid Science

Journal of Physical Chemistry

Journal of Polymer Science

Science

Tappt
Teatile Research Journal

R
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lectures given at scientific meetings immediately after they have been delivered, and
letters to the editors of the essential journals when they deal with basic science in
the plastics field. According to Table III about 1200 individual news items will be
available per year; therefore about 25 items will appear in each weekly issue of the
news letter. With an average length of five lines for each item, it follows that the
news will consists of four pages per issue and can therefore be distributed easily and con-
veniently scanned even by very busy people. Information services of this type are com-
mon in technical and industrial fields. Chemical and Engineering News carries many

Table VI. Lesser Known Journals Containing Papers on Plastics

Awustralian Journal of Applied Science Metallurgia

Bulletin of the Research Council of Israel Physica

Busseiron Kenkyu Svensk Kemaisk Tidskrift

Gazeita chimica italiana Zeitschrift fir analytische Chemie
Materials & Methods Zhurnal Frizicheskot Khimii

announcements of this character for the entire field of chemistry, whereas Rayon Organon
and Natural Rubber News cover the more specialized f2lds of production, consumption, and
technical progress in rayon and natural rubber. The news service proposed here would be
focused exclusively on fundamental research in the polymer field. In order to illustrate
the type of condensed information which this service should offer a few sample items on
lectures and on articles which appeared in the spring of 1952 are presented. These ap-
peared in lesser known journals, so they could be considered as being difficultly available
information.

R. 8. Rivlin and D. W. Saunders, British Rubber Prod. Res. Ass.; Trans. Faraday Soc.,
48, 200 (1952). Free energy of deformation for cured rubbers. Load-deformation data
on vulcanization covering a wide range of hardness are reported. The mean segment
lengths as determined from swelling can be correlated with the deformation data.

C. Pinte, P. Rochas, and J. Henno, Centre Rech. Ind. Text., Bull. inst. textile France,
30, 141 (1952). Influence of stretching on the structure of swollen cellulose xanthate
gels. X-ray diffraction and swelling measurements are used to study the molecular
structure of cellulose fibers at different degrees of stretching.

B. G. Ranby, Inst. Phys. Chem., Univ. Uppsala, Arkiv Kemt, 4, 241 (1952). Fine
structure and reactions of native cellulose. Electron microscope study of morphology
of celluloses from wood, cotton, bacteria, tunicates, and algae; behavior of samples on
swelling in sodium hydroxide and hydrolytic degradation.

E. Treiber, G. Porod, and W. Lang, University Graz, Austria, Osterr. Chem. Ztg., 53,
162 (1952). On the existence of orthoxanthates. Spectroscopic, ebullioscopic, and ana-
lytical data on isopropylxanthate indicate that there exists no ortho form of the xanthates
of this alecohol. It is concluded that the less stable xanthates of cellulose cannot be
explained by ortho-xanthate formation.

Standard Journal, appearing semimonthly and containing original articles, short
notes, and letters to the editor. With 500 papers per year such a journal could
take care of about 509, of all articles and would represent a considerable concentration
of information. Right now two magazines exist that are exclusively devoted to papers
on basic science in the polymer field: the Journal of Polymer Science and Makromoleku-
lare Chemie. Together they have about 1600 pages per year and contain about 18 of all
articles written in the field.

Table VII. Total Number of Publications on Plastics

Type of Publication 1949 1950 1951
Original articles 750 810 890
Review articles 45 51 56
Comprehensive books 14 10 16

Review Magazine, appearing quarterly and containing only review articles.
Planning 400 pages per year it could publish 10 review articles in each issue and
could take care adequately of the condensation, documentation, and correlation of new
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results in the subject field. This magazine would be very similar in character to Chemzcal
Reviews or Quarterly Reviews.

Formulas and Data Sheets, issued yearly, containing all newly established
fundamental equations and numerical data on basic properties of polymers. These would
include new equations to express viscosity as a function of temperature, concentration,
or shear rate; new relations between intrinsic viscosity and molecular weight; new for-
mulas on the kinetics of polymerization and copolymerization; data on second-order
transition points of new polymers or copolymers; heat and entropy of solution, dilution,
melting, and swelling of macromolecules; and similar fundamental data as they are con-
tained in the articles appearing during the reference year. They would be similar in
purpose to the Technical Data Sheets and complement them in regard to fundamental
information.

In addition there will be monographs, textbooks, and handbooks written by special-
ists in the field as the progress in polymer science and the demand for comprehensive
documentation and information justify their publication.

The ideal system of information in the subject field presents only two new features,
the news letter and the data sheets. They do not exist as yet in the domain of basic
science on plastics and would probably assist the individual worker in the field to find
existing information and to keep the permanent and significant results of the scientific
progress on file.
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Literature Searching for Plastics Engineering

M. H. NICKERSON and K. T. BARKER
DeBell & Richardson, Inc., Hazardville, Conn.

Scanning the journals will acquaint the searcher with
those carrying digests of patents and news. Knowing
the names of outstanding workers in the field is helpful
in locating papers which often contain bibliographies
leading to additional information. Maintaining a
patent file is helpful. The application of information
obtained from literature searching to the design of a
plant is described.

The plastics industry today is so fast moving that anyone who wishes to keep abreast
must continually scan the literature. This can be likened to a ‘“warming up’’ process,
since it keeps one aware of new developments and the available sources of information
even though the memory may not be relied upon to bring back specific details at any given
moment. At least when the job of tackling a specific project arises, the fragments of in-
formation recalled from the secanning process give one a place to hang one’s hat when digging
in earnest begins.

The need for scanning, for which little time can usually be allotted from regular duties,
seems to be pretty widely recognized in these days of a veritable deluge of literature of all
sorts. Many of the better journals or magazines now feature a page or two in which the
important events are brought together in brief, concise news items. Chemical and En-
gineering News does this neatly in various departments such as ‘“‘conCENtrates,” and In-
dustrial and Engineering Chemistry features “Headlines.” Modern Plastics presents each
month an excellent digest of newly issued patents in the plastics and rubber field, and
Plastics World also presents highlights of the more recent developments in brief para-
graphs. India Rubber World and Plastics News Letter perform a similar valuable func-
tion. There are many other journals doing excellent jobs in this respect, and one is not rec-
ommended over the other, but the importance of picking out such sections from favorite
technical publications and reading them regularly should be emphasized. With thisas a
background, literature searches on specific subjects can be less tedious. It is a tremendous
help to know who is working on what and what degree of success is being attained.
Subject matter is sometimes indexed under a variety of headings, but the publications of a
given author can always be found by consulting the author index.

In any fast-moving field of development such as plastics there is frequently a sub-
stantial lag between the successful operation of a chemical process and the publication of a
description of that process either in the patent literature or in a technical journal. No
description of a process can possibly do justice to all the details of design and operation
which have to be “sweated out” by the engineers involved. With these two things in
mind, the engineer’s approach to the literature should be one of assembling all known
data for a firm foundation on which to base the new process and plant and to confirm pilot
plant results. The new plant must be better than any described in order to be at
least as good as any being put into operation. It is most distressing to find that a new
plant is obsolete before it gets off the drawing board.

Getting started on a literature search is sometimes the hardest part, and there are a
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few rules which are useful in breaking the ice. Knowing the names of a few of the out-
standing men in the subject field is a great help, since by using indexes to Chemical Abstracts
their publications can be located quickly. Also, when using the “‘author’” method of search,
it becomes unnecessary to wait for the annual subject index of the current volume to be
published, since each issue of Chemical Abstracts contains an author index. Chemical
Abstracts lists as authors for patents the names of the companies to which the patent is
assigned, so that the patent situation of a company can be easily reviewed. In many
fields reviews of past work are published. These are extremely valuable in picking up
much essential literature. Most authors, in writing an article for publication, usually
give some sort of a review of previous work and furnish references. For this reason it
is a good idea, at an early stage, to pick out a few of the articles and read them for the
benefit of their bibliography. Often a chain reaction results; each noted reference leads
to an article which in turn has other references.

Last, but by no means least, information indexed by subject matter must be examined.
This operation is postponed because the above-mentioned procedures can be run through
so quickly and are often very productive. Subject searching is used as a sweeping opera-
tion to catch references that have been missed. Here a certain amount of imagination and
shrewd guessing has to be done since the desired subject matter may be indexed in a
variety of ways. For example, a particular piece of process equipment may be perfectly
described in an article dealing with a basically similar but subjectively different process.
The ideal drier for polyvinyl chloride may have been described most fully in an article on
processing of wheat flour. There are no particular rules to follow except those of com-
mon sense guided by a general knowledge of the usefulness of certain basic operations.

A general scheme for obtaining specific information from the literature, along with
comments on the utility of the various sources, is presented. The literature may be
divided rather arbitrarily into two main categories based largely on the sequence in which
they are to be examined. Primary sources are those publications which are examined
first in order to pick out the highlights and establish a picture of what the proposed de-
velopment work involves. Secondary sources really provide the fundamental engineer-
ing and process data for the detail work. Often primary sources guide the searcher to
secondary sources.

Primary Sources

Chemical Abstracts. This should be consulted for a thorough coverage of all the
literature.

Patents. Maintaining a complete list of all patents under the various subclass
numbers, especially the polymer subclasses of Class 260, with a brief abstract of each
patent, is helpful. Periodically this may be brought up to date in the Patent
Office search room. When a project in a particular line becomes active, the impor-
tant patents may be purchased and filed. In this manner a very complete patent
file can be built up over a period of time, without excessive expense. The patent litera-
ture may be invaluable, not only for pointing out interferences, but also for indicating, in
many cases, that there must be a better way. It must also be remembered that a patent
is not issued until about two years after the application is made. This lag must be made
up from other sources of information, such as consultants.

Government Reports. The Office of Technical Services of the Department of
Commerce has reports from the Office of the Publication Board (OPB), British In-
telligence Objectives Subcommittee (BIOS), Combined Intelligence Objectives Subcom-
mittee (CIOS), and Field Information Agency, Technical (FIAT). A file and index of
these reports form a valuable addition to any research library. Discretion is required in
using this information, and it must be realized that there have been many advances since
these reports were written. In spite of this, much information of value can be obtained
from these sources.

Original Research Reports. This source of information, which includes reports
from both the laboratory and consultants, is frequently the most fruitful, since the
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work done was aimed toward a specific objective. Government bureaus can often
furnish good background reports for projects in which they are interested.

Secondary Sources

Engineering Publications. Journals of value are Chemical Engineering Progress,
Transactions of the American Institute of Chemical Engineers, Chemical Engineering,
and Industrial and Engineering Chemastry.

Trade Publications. Modern Plastics, Plastics World, British Plastics, Chemical
Week, Chemical and Engineering News, and India Rubber World often contain useful
information.

These represent some of the principal sources of engineering information, and all are
good, at various times. It is not possible to rank these journals in order of desirability or
utility, since at any time any one of them may have part or all of the information sought,
or none.

One very valuable source of information lies in the advertisements in the magazines.
Scanning is recommended in order to pick up this type of information. One must screen a
fairly large tonnage in order to separate out a few gems, but the results usually justify the
effort.

Handbooks and Indexes. Handbooks of value are listed in the bibliography
(8, 12, 13, 15). The “Industrial Arts Index” (9) and the “Engineering Index” (7) may
also prove to be of value.

Manufacturer’s Literature. Frequently considerable information can be ob-
tained from this source, particularly on applications and properties of materials.
Information of this type also is helpful in rounding out a complete picture of a process
or industry. Much of the output of such literature is of no utility, and is consigned
to the circular file after a cursory reading.

Business Directories and Catalog Collections. These sources have their princi-
pal value rather late in the picture. Very little technical information is obtainable
from such publications. However, directories such as Thomas Register, Chemical Engineer-
ing Catalog, and the Refinery Catalog (3, 19, 20) are invaluable as timesavers when the
time comes to execute a project. One can readily locate the companies who supply the
equipment desired, by reference to such directories. It pays also to maintain a complete
and up-to-date-catalog file to supplement the condensed information given in the catalog
collections.

Application to Plant Design

The use of this mass of literature may be illustrated best by a specific example. A
plant for the polymerization of vinyl chloride was selected because there is much pub-
lished information available, and no confidences will be betrayed in presenting such a case.
In planning the literature search the process should be broken down into its basic steps,
and a certain amount of time allocated for each of these steps. It is rare that a complete
description of a chemical operation from start to finish will be found, but a good engineer
will often take the best features of a variety of different operations and put them together
to make a well-integrated plant.

Flowsheet. In accordance with good practice, a flowsheet must be made.
This is of particular value in demonstrating to the board of directors that a great deal
has been accomplished on the project. Here the following sources would be con-
sulted. Government reports will indicate how the German plants operated. This will
show two methods: the emulsion polymerization and the suspension polymerization.
Most of the information available is for emulsion polymerization, which is usually the
least desirable. This fills out the background and provides a starting point. Chemical
Abstracts, original journals, and patents are sources of information which will enable the
engineer to fill in the suspension polymerization picture up to the present time (remember
to allow a 2-year lag in patent information). Very little concrete information will be ob-
tained from this search, but bits and pieces of the puzzle will begin to fall in place. By
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the time this information has been digested, it should be possible to construct a very at-
tractive pictorial flowsheet.

Material Balance. The next step is the material balance. Here it is necessary
to specify the end use of the produet. If it is to be electrical, that automatically
fixes the catalyst which can be used. The Sales Department’s prognostication as to the
demand for the product will fix the over-all production. (It is wise for the engineer to
get this in writing.) At this point, some laboratory work should be done in order to de-
termine a satisfactory formulation. In this particular case, suspension polymerization of
vinyl chloride is rather simple, if the correct formulation is used, so the time consumed
need not be great. It will now be possible to settle on a material balance.

Economic Evaluation. Contrary to the belief of some business men, it is
necessary to go through at least the two preceding steps before making a complete
economic evaluation of the process, including a construction cost estimate accurate to
=+ 10%. It should now be possible, however, to rough out the economics of the process,
provided the engineer has imagination, and some knowledge of the cost of comparable
plants. If it is assumed that the economic hurdle has been taken, the next job is to de-
sign the plant. From this point on, the primary literature wanes in importance, and the
secondary sources wax.

Process. The process is examined from the unit standpoint, to give a breakdown
something as follows: storage of raw materials, polymerization, graining, separation
and washing, drying and size classification, and packaging. Later these may be split into
subgroups, and some steps may be eliminated—i.e., graining, which depends on the method
of polymerization. The literature which may be consulted during this stage of writing
out design sheets and specifications, consists primarily of handbooks, manufacturer’s
catalogs, and tables of corrosion-resistant materials.

Design. The mechanical design of the various kettles, tanks, and other equip-
ment is usually carried out with reference to the American Petroleum Institute and
American Society of Mechanical Engineers codes, local ordinances, and fire insurance
company recommendations.

Design Book. The final step, which leads to operation of the plant, requires
compilation of a digest of all of the preceding information in a design book, so that
the start-up and operating personnel will have at their finger tips all the accumulated
knowledge culled from the many sources.

If the literature searching and pilot experimentation have been conscientious, and if a
large measure of common sense has been employed in using it in the design, there is reason
to expect the plant to operate with a minimum of grief and a low incidence of complaints
from the production department.
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Literature Searching for Plastics Fabricating
Methods and Machinery

HENRY W. WEHR, JR., and GORDON B. THAYER
Plastics Technical Service, Dow Chemical Co., Midland, Mich.

Searching the mechanical engineering literature for
information on fabricating methods and machinery
should include consideration of periodicals, manufac-
turers’ technical datq, institutional publications, pat-
ents, textbooks, proceedings of various professional
societies, bibliographies, unpublished data, foreign
literature, dissertations, and abstracts. This paper
has been prepared to guide people in the fields of
plastics fabrication as well as outsiders interested in
plastics to the available information. A bibliography
is included with suggestions for obtaining some types
of information which are not widely available.

Sources of information are discussed as groups in this paper; the bibliography is sub-
divided into the same groups.

Periodicals

A rather sizable list of periodicals on fabricating methods and equipment for plastics
is available to the searcher. Unfortunately, not all of these periodicals reach libraries be-
cause they are published in the interest of a specialized group of advertisers and are dis-
tributed to a carefully selected list of prospective buyers. The editorial and advertising
material in these periodicals is a rich source of immensely practical information. The
advertisers demand results from their expenditures, and the editors usually have close and
frequent contact with them. There is much pressure to provide information which is
useful at once rather than background material.

Periodicals which are specialized in product design and engineering are sources of in-
formation on methods and equipment. Foreign periodicals present information which
often is not given much space in United States literature. One of the reasons for this
difference in emphasis is adaptability to mass production markets. Production methods
employed by foreign people may be too expensive for use here. However, there are many
principles of technology which have been adapted to United States economy, and there
will be many more. Some people have substituted ingenuity and hard work for natural
resources and mass buying power. It is not practical to discount foreign technology
merely because it is not like that in the United States.

The present status of plastics fabrication is such that physicists and high polymer
specialists are reporting behavior of plastics which has not been widely adapted to fabrica-
tion techniques. For this reason the searcher may find information of value concerning
fabrication in periodicals not ordinarily considered in the field.

The bibliography contains a list of periodicals compiled with the foregoing ideas in
mind. Articles on the technology of molding, extruding, compounding, calendaring,
laminating, and tooling are to be found in these publications.
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Manufacturers’ Technical Data

Plastic material manufacturers, machinery builders, specialty item distributors, and
fabricators of plasties supply information concerning the use of their products as well as
other information pertaining to fabrication of plastics. Some of the publications are ex-
tensive essays on various phases of plastics fabrication, while others are little more than
descriptions of the products. Nevertheless, these sources of information are extremely
important because of the lack of more formal presentations in standard textbooks and
references.

A bibliography of some of the technical data (24) supplied by one manufacturer has
been prepared as an example. Such publications are revised frequently because of the
ever-changing conditions for which they are produced.

It is impossible to list all the information which is available, because of limited space
and the fact that the compilers of this list cannot possibly be acquainted with everything
which is currently published. Sweet’s Catalog Service (25) publishes a catalog file which
covers literature issued by the major manufacturers in the United States.

Editors of trade publications and scientific journals are acquainted with many of the
manufacturers’ publications, and the editors may be a source of considerable current in-
formation. Also, the advertising pages of trade papers carry announcements of new
technical data bulletins. Most of the large manufacturers and many small ones have
established technical service organizations which prepare publications and may be con-
sulted in specific cases in which general data are not sufficient.

Institutional and Governmental Publications

Institutional publications are not likely to provide readily usable information for the
engineer in manufacturing fabrication equipment for plastics. However, universities
which maintain engineering research institutes and private engineering research institutes
often supply extremely useful information concerning machine design and process princi-
ples on the theoretical level. Such institutions usually do research work on a contract
basis for industrial clients. Some of their findings are, therefore, restricted as far as dis-
tribution is concerned. Other information is often made available generally.

Typical engineering research institutes are Battelle Memorial Institute, 505 King
Ave., Columbus 1, Ohio, and the University of Michigan Engineering Research Institute,

* East Engineering Bldg., Ann Arbor, Mich. These may suggest other institutes for spe-

cific information.

The United States Government Office of Technical Services supplies information on
government research documents. Some of these services have been described previously
(26) and they are not discussed at this time.

Patents

Patents contain much information concerning fabricating methods and machinery.
The United States Patent Office has established classifications for various kinds of equip-
ment. This classification list is available in most libraries and can be obtained from the
United States Patent Office.

One of the best methods of keeping up with new patents is to establish a standing
order with the Patent Office for all patents as they are issued within the classifications
desired.

The Patent Gazette (29) is issued weekly by the United States Patent Office, and it
may be studied for abstracts of new patents. Also, various current magazines publish
patent digests in their editorial pages; (27) and (28) list new patents as a regular editorial
feature. These digests are often several weeks old, but they are a good source of in-
formation.

Foreign patents may be found at the United States Patent Office, although they are
not classified in the same fashion as the United States patents are.

Two references on searching United States (30) and foreign (31) patent literature are
included, as they have been found of considerable help in searching patent literature.
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Textbooks

Engineers who have been engaged in building and designing fabrication equipment
for plastics have been much too busy to write textbooks which cover such equipment in
detail. Much of the equipment is specialized, and some of it is kept secret. Some fea-
tures, of course, have been patented. In general, the principles of mechanical engineering
design have been applied to processing equipment; therefore, the standard engineering
textbooks and handbooks are recommended for useful information concerning design of
equipment. There are a number of books about plastic fabricating and machinery avail-
able, and these have been listed in a bibliography.

Proceedings of Various Professional Societies

Several professional societies have been extremely active in promoting the publication
of information concerning fabricating methods and machinery for plastics. The official
publications of these organizations have carried the new papers to a considerable extent in
the past. A bibliography listing publications of the principal societies which are likely to
have information is given, with the location of the society headquarters.

Bibliographies

The field of fabricating methods and machinery for plastics has not been covered ex-
tensively by bibliographies published as such. The main source of bibliographies lies in
reading the literature and obtaining the information from the various articles which have
been prepared carefully enough to contain their own bibliographies.

Some trade publications publish bibliographies of articles of recent origin on an annual
basis. Also, the Rubber and Plastics Division of the American Society of Mechanical
Engineers makes an annual review of papers of interest to mechanical engineers on articles
(Eonc)erning rubber and plastics. The reviews are published in Mechanical Engineering

538.

Unpublished Data

Industrial concerns engaged in the manufacture of plastic materials or equipment for
processing such materials have many unpublished data in their filess. A considerable-
amount of this information is available. It is something of a problem to be able to find it,
but there are several places to begin looking.

Most manufacturers of plastic materials have technical service departments which
are in contact with the various laboratories in the organization. These technical service
groups are able to be of assistance in many cases to uncover unpublished information
which is of interest to the searcher.

Editors of trade journals have wide contacts industrially and can often steer the
searcher to the information he wishes to obtain. Professional societies can also guide the
searcher to various individual members who may know of data which have not been pub-
lished but which can be made available.

Foreign Literature

Many industrial concerns subscribe to foreign periodicals and abstracts. Industrial
libraries are an excellent source of foreign literature references. In general, foreign litera-
ture on fabrication methods and equipment for plastics comes largely from European
countries. This is because the industry is well established there and is not highly organ-
ized in other countries. It has become generally true in most cases that people look to the
United States for new ideas in fabrication technology for plastics. The searcher, there-
fore, is likely to find a considerable amount of United States technology described in
foreign literature. This does not mean, however, that other people are not making new
developments of interest.

Since the end of World War II, many American industrial organizations have



Published on June 17, 1954 on http://pubs.acs.org | doi: 10.1021/ba-1954-0010.ch016

WEHR AND THAYER—LITERATURE SEARCHING FOR PLASTICS FABRICATING METHODS 137

searched European technology for new equipment and materials. A number of new
items of equipment have been introduced in the American market either through agents of
foreign manufacturers or through American manufacturers who have adapted foreign
equipment. A study of the advertisements of domestic manufacturers of equipment will
serve to keep the searcher up to date in this regard.

Dissertations

Very little information concerning fabrication methods and machinery directly is
available in the form of dissertations. Equipment for fabricating plastics is expensive and
is difficult for research institutions to obtain and maintain with the latest design features.
Also, the needs of industry are considerably more specific than the work which can be
handled by students of basic technology. For this reason the development of equipment
and methods on the manufacturing level usually is done in industrial plants rather than in
educational institutions. Dissertations are not likely to prove to be a fertile field for
fabrication equipment development ideas.

Abstracts

At the present time abstracts in the field of fabrication methods and equipment for
plastics are not a very important source of information. No formal abstracting service in
this field is known to the authors, although possibly some abstracts cover fabricating
methods and equipment when such information appears in other classifications of litera-
ture. Chemical Abstracts deals mainly with the chemical nature of the materials being
fabricated and not with the fabrication processes and machinery.- It does not appear likely
that an abstract service would be able to pay its own way because of the relatively few
engineers who are engaged in development of fabrication methods and equipment for
plastics. Some of the trade magazines do abstract each others’ articles as well as recently
received manufacturers’ technical data bulletins. This information is not usually classified
nor is it selected by any systematic method.
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The Literature on Properties and
Applications of Modern Plastics

THOMAS HAZEN and ARCHIE J. WEITH
Bakelite Co., Division of Union Carbide and Carbon Corp., 230 Grove St., Bloomfield, N. J.

The more significant sources of information concerning
the properties and applications of plastics were de-
termined by a breakdown and analysis of two plastics
literature reviews covering the years 1950 and 1951
—viz., the literature review published annually in the
technical section of Modern Plastics, and the chapter
on synthetic plastic insulation in the National Research
Council's annual "Digest of the Literature on Dielec-
trics.” An appended bibliography lists the major
sources of information. Searching for highly special-
ized types of information is discussed briefly.

This paper is not a discussion of the properties and applications of plastics as such, a
very broad subject indeed, but rather an attempt to indicate to technical personnel the
most likely sources in the literature from which significant information concerning the
properties and applications of plastics may be obtained.

Properties and applications naturally go together, the latter usually being deter-
mined to a large extent by the former. At the risk of seeming to state the obvious, it is
important to point out that the possession by a given plastic material of the desired
specific property for a particular application does not necessarily mean that the material
will best serve in the application in question. The chemical engineer seeking an acid-re-
sistant plastic material for a construction job in a chemical plant will need to know some-
thing of the mechanical strength, heat resistance, and fabricating qualities, in addition to
the chemical resistance of the material. Most electrical applications of plastics are also
structural ones, more often than not requiring that good heat resistance, cold resistance,
aging and weathering properties, moisture resistance, mechanical strength, and proper
rigidity go along with the low dielectric loss, high insulation resistance, high dielectric
strength, and other desired electrical properties in the material chosen. In the use of a
foamed plastic resin as thermal insulation, the engineer must generally know much more
about the material than merely that it possesses a low thermal conductivity. In short,
the searcher for information about plastics should learn to look for as complete informa-
tion as possible, even when the major concern may be with some very specific property or
application.

Standard Sources of Information

Much information about the properties and applications of commercial plastics is
readily available in the more or less obvious standard sources, such as books, treatises,
handbooks, and technical society specifications. Several of these (exclusive of books and
treatises) are listed in the appended bibliography (4, 5, 23, 37, 42, 48).

The problem of determining which literature sources give the maximum coverage of
information concerning the properties and applications of plastics is a difficult one.
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However, a practical approach to the solution of this problem has presented itself through
an analysis of two recent plastics literature reviews known to be reasonably complete, al-
though limited principally to coverage of the literature in English. These literature re-
views were the annual review published under the editorship of Gordon M. Kline in the
technical section of the trade journal Modern Plastics; and the chapter on synthetic plas-
tic insulation appearing in the National Research Council’s annual “Digest of the Litera-
ture on Dielectrics.” Each of these two reviews was analyzed for the years 1950 and 1951.
In addition to the advantage of being based on recent practical experience, this solution of
the problem of naming the literature sources most useful in supplying information about
plastics tends to eliminate prejudice and guesswork. It also makes possible the listing of
these sources in the approximate order of their importance, even though this be only by
the quantitative measure of the number rather than the quality of the references in each.
Table I illustrates the extent of the literature coverage by these two reviews. It indicates
the number of references specifically classified as dealing with properties and applications,
and also gives the number of different literature sources that are referenced in this con-
nection.

Table I. Plastics Literature Coverage by Modern Plastics and N.R.C. Digest Reviews of
1950 and 1951 Literature

Modern Plastics N.R.C. Digest

References 1950 1951 1950 1951

Total 496 573 573 356
Number on properties and applications 243 275 300 201
Sources for information on properties and applications 40 36 64 47

It is interesting to observe from Table I that both the Modern Plastics and N.R.C.
digest reviews show approximately half of the total references as having to do with prop-
erties and applications. Plastics literature references listed in the N.R.C. digest for
1950 and 1951 are not limited to electrical properties and applications; general coverage
is given.

Table Il. Reference Sources, with Number and Percentage of References Dealing with
Properties and Applications of Plastics, in Modern Plastics Reviews for 1950 and 1951

1950 Literature 1951 Literature
No. of No. of

Refer- 9, of Refer- % of
Source ences Total Source ences Total

Modern Plastics 59 24.3 Modern Plastics 72 26.2
Brit. Plastics 21 8.6 J. Polymer Sci. 25 9.1
Ind. Eng. Chem. 17 7.0 ASTM Bull. 18 .5
ASTM Bull. 13 5.4 Brit. Plastics 17 6.2
J. Appl. Phys. 13 5.4 Ind. Eng. Chem. 14 5.1
J. Polymer Sci. 12 4.9 Plastics (London) 12 4.4
Plastics (London) 12 4.9 J. Colloid Sct. 11 4.0
Anal. Chem. 11 4.5 Modern Packaging 11 4.0
ASTM Proc. 11 4.5 Anal. Chem. 9 3.3
J. Chem. Phys. 11 4.5 J. Appl. Chem. (London) 8 2.9
J. Am. Chem. Soc. 7 2.9 J. Am. Chem. Soc. 7 2.5
Elec. Mfg. 6 2.5 J. Appl. Phys. 7 2.5
J. Research Natl. Bur. Standards 6 2.5 J. Chem. Phys. 7 2.5
Nature (London) 4 1.6 J. Phys. & Colloid Chem. 7 2.5
Trans. Faraday Soc. 4 1.6 Elec. Mfg. 6 2.2
Trans. Am. Soc. Mech. Engrs. 3 1.2 Trans. Faraday Soc. 6 2.2
Chem. Ind. 3 1.2 Materials & Methods 4 1.4
Proc. Phys. Soc. (London) 3 1.2 SPE Journal 4 1.4
SPE Journal 3 1.2 Trans. Am. Soc. Mech. Engrs. 3 1.1
Australian J. Appl. Sci. 3 1.1

Chemistry & Industry 3 1.1

The sources from which three or more references dealing with properties and applica-
tions of plastics were obtained in the 1950 and 1951 literature were tabulated in the order
of decreasing numbers of references, with a notation of the number of references as well as
the approximate percentage of the total of those relating to properties and applications,
appearing in each of these sources. Table II gives such a tabulation for references in the
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Table lll. Reference Sources, with Number and Percentage of References Dealing with
Properties and Applications of Plastics, in N.R.C. Digests for 1950 and 1951

1950 Literature 1951 Literature
No. of No. of
Refer- %, of Refer- 9, of
Source ences Total Source ences Total
Modern Plastics 33 11.0 Kunststoffe 18 9.0
Ind. Eng. Chem. 25 8.3 Brit. Plastics 17 8.5
N.R.C. Conf. Papers 20 6.7 J. Appl. Phys. 15 7.5
J. Appl. Phys. 18 6.0 Modern Plastics 15 7.5
Plastics (London) 18 6.0 ASTM Bull. 13 6.5
Brit. Plastics 17 5.7 Elec. Mfg. 9 4.5
ASTM Bull. 14 4.7 J. Polymer Sci. 7 3.5
Elec. Eng 10 3.3 Materwls & Methods 7 3.5
India Rubber World 10 3.3 N.R.C. Conf. Papers 7 3.5
Elec. Mfg. 8 2.7 Plastics (London) 7 3.5
Materials & Methods 8 2.7 nd. Eng. Chem. 6 3.0
Nature (London, 8 2.7 Offic. Digest, Federation Paint &
Gen. Elec. Review 7 2.3 Varnish Production Clubs 6 3.0
Kunststoffe 6 2.0 SPE Journal 6 3.0
Proc. Phys. Soc. (London) 6 2.0 Elec. Eng. 5 2.5
Product Eng. 6 2.0 India Rubber World 5 2.5
British J. Appl. Phys. 5 1.7 Proc. Inst. Elec. Engrs. (London) 5 2.5
Offic. Digest, Federation Paint & Trans. Am. Soc. Mech. Engrs. 4 2.0
Varnish Production Clubs 5 1.7 Prod. Eng. 4 2.0
ASTM Proc. 4 1.3 ASTM Proc. 3 1.5
Electronics 4 1.3 Bell Syst. Tech. J. 3 1.5
J. Colloid Sci. 4 1.3 Chemastry & Industry 3 1.5
SPE Journal 4 1.3 Rev. Sci. Instr. 3 1.5
Trans. Faraday Soc. 4 1.3
Trans. Am. Soc. Mech. Engrs. 3 1.0
E.R.A. Reports (British) 3 1.0
J. Sci. Instr. 3 1.0
Natl. Advisory Comm. Aeronau-
tics, Tech. Notes 3 1.0
Rev. Sci. Instr. 3 1.0

Modern Plastics reviews; Table 111 gives similar information for references in the chapters
on plastics in the N.R.C. digests.

By combining all the referenced literature sources given in Tables IT and III and add-
ing all the references to each of these sources, a list is obtained consisting of 41 literature
sources to which at least three citations relating to the properties and applications of plas-
tics were made in the reviews for 1950 and 1951. The number of references to each of
these sources, although many duplications obviously are included, will give the searcher
some idea of the relative significance of each journal or publication. Table IV summarizes
the final results of this analysis, and the 41 reference literature sources are given in alpha-
betical order in the appended bibliography, with the names and addresses of the publishers.

Table IV. Sources Containing Three or More References to Properties and Applications
of Plastics Cited in the 1950 and 1951 Plastics Reviews

Total number of references cited, including duplications, is 903.

No. of No. of
References, References,
1950 and/or 1950 and/o1
Reference Source 1951 Reference Source 1951
Modern Plastics 179 Nature (London) 12
Brit. Plastics 72 Proc. Phys. Soc. (London) 12
Ind. Eng. Chem. 62 Modern Packaging 11
ASTM Bull. 58 Offic. Digest, Federation Paint &
J. Appl. Phys. 53 Varnish Production Clubs 11
Plastics (London) 49 Product Eng. 10
J. Polymer Sct. 44 J. Appl. Chem. 8
Elec. Mfg. 29 Gen. Elec. Review 7
N.R.C. Conf. Paper 27 J. Phys. & Colloid Chem. 7
Kunststoffe 24 Chemitrsy & Industry 6
Anal. Chem. 20 J. Research Natl. Bur. Standards 6
Materials & Methods 19 Rev. Sci. Instr. 6
ASTM Proc. 18 British J. Appl. Phys. 5
J. Chem. Phys. 18 Proc. Inst. Elec. Engrs. (London) 5
SPE Journal 17 Electronics . 4
Elec. Eng. 15 Awustralian J. Appl. Sci. 3
India Rubber World 15 Bell Syst. Tech. J. 3
J. Colloid Sct. 15 Chem. Ind. 3
J. Am. Chem. Soc. 14 E.R.A. Reports (British) 3
Trans. Faraday Soc. 14 J. Sci. Instr. (London) 3
Trans. Am. Soc. Mech. Engrs 13 Natl. Advisory Comm. Aeronautics,
Tech. Notes 3
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Number Versus Quality of References

Thus far more emphasis has been put upon the number than upon the quality of the
references. The frequency with which a given source is referred to does not necessarily
give a true measure of the amount of reliable information that may be obtained from it.
The searcher will iave to depend upon his own judgment and technical background in de-
ciding where to look first, and he must also learn to distinguish between the more advanced
scientific and technical journals and the trade literature. Experience and an appreciation
of the nature and technical level of the information sought will usually provide the solution
to this problem.

Searching for Highly Specialized Information

When highly specialized information is required, considerably more difficulty may be
encountered in finding it in the literature. A good approach in such cases is to seek out
the special bibliographies and literature surveys that are frequently sponsored and pub-
lished by scientific and engineering societies in their own specialized fields. An example
of this type of survey is one by Richardson (55) reviewing recent advances in plastics
which are of interest to the mechanical engineer. Typical also are the surveys published
annually in Industrial and Engineering Chemistry (25) covering the various chemical en-
gineering materials of construction. Several scientific and engineering societies sponsor
the publication of abstracts of current literature in their particular fields. These ab-
stracts are generally well indexed. The Chemical Abstracts (13), British Abstracts (10),
Physics Abstracts (47) (covering physics and electrical engineering), and Abstracts and Ref-
erences published monthly in the Proceedings of the Institute of Radio Engineers (51) are
excellent examples. All of these are useful guides to sources of information relating to
properties and applications of plastics in specialized fields.

Technical bulletins and house organs published by industrial concerns supplying
plastics raw materials or finished plastics products are excellent sources of information on
new materials and new applications. These frequently present new information that
may not be available in the regular literature. This type of publication has been well
covered in a recent paper by Lederman (38), who lists sixteen house organs in the fields
of resins, rubbers, and paints; and also by Cheyney (16). Special technical releases by
plastics manufacturers and fabricators giving properties, fabricating methods, and sug-
gested applications of specific new products may also constitute fruitful sources of infor-
mation. In general this type of literature is best obtained directly from the sales or ad-
vertising departments of the companies concerned, though in some instances its distribu-
tion may be restricted.

Much valuable information of a highly specialized character may be obtained from
United States Government documents. The Office of Technical Services of the Depart-
ment of Commerce has available bibliographies of reports in practically every field of
technical interest, including plastics and protective coatings. Ball and Flagg (7) have re-
cently dealt with the best ways of finding and using government publications; and Kline
(35) has prepared a review and bibliography of plastics research and technology at the
National Bureau of Standards, including numerous references dealing with properties and
applications of plastics.

Conclusion

The volume of the literature on plastics has become so great that the problem of
knowing where to seek required information, even that relating only to properties and ap-
plications, has become rather complex. In addition to naming some standard sources of
information, this paper has attempted to rate the periodical literature in accordance with
an empirical scheme based on an analysis of recent literature. No claim to an exhaustive
treatment of the subject is made, but it is hoped that this discussion and the appended
bibliography will give some assistance to the searcher for technical data relating to the
properties and applications of plastics.
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Test Methods, Specifications, and
Standards for Plastics

GORDON M. KLINE
National Bureau of Standards, Washington, D. C.

Sources of information for testing methods, specifica-
tions, and other standards pertaining to plastics are
discussed and listed in a comprehensive bibliography.
In the domestic field, there are two compilations of
testing methods, one by the ASTM, the other, a federal
specification. Indexes for domestic government,
military, technical, and trade specifications are listed
or discussed as are sources of information on other
standards, such as nomenclature and recommended
practices for constructing test equipment. Similar
information is given for foreign specifications and
testing methods. Developments in international and
foreign standards are progressing.

The development and standardization of testing methods and specifications for plastics
in the United States have been a cooperative undertaking involving several technical and
trade organizations and technical personnel in industry, Government, and universities.
The early work was done in the electrical insulation field which was the predominant
market for plastics for many years. Thus, the American Society for Testing Materials’
Committee D-9 on Electrical Insulating Materials, which was organized in 1910, was the
center of such work until ASTM Committee D-20 on Plastics was organized in 1937.
The organization of the Organic Plastics Section at the National Bureau of Standards in
1935 and the formation of Federal Specifications Technical Committee on Plastics in 1941
were further milestones in this transition period to broader markets for plastics.

Another significant event in the history of plastics standards was the first meeting of
Technical Committee 61 on Plastics of the International Organization for Standardiza-
tion in New York on September 8 and 9, 1951. Representatives from Australia, France,
the Netherlands, Sweden, Switzerland, the United Kingdom, and the United States met
to consider the establishment of testing methods and nomenclature for international use.
The second meeting of ISO/TC 61 on Plastics was held in Turin, Italy, on October 2 to 4,
1952, and it is anticipated that this committee in the near future will be ready to recom-
mend the first international testing methods on plastics to the member standards bodies
of the various countries.

This paper surveys the domestic and foreign sources of information on developments
in testing methods, specifications, and other standards pertaining to plastics.

Testing Methods

ASTM Committee D-20 on Plastics has subcommittees working on testing methods
for strength, hardness, thermal, optical, and permanence properties, and analytical and
molding procedures. Testing methods for electrical properties are under the jurisdiction
of Committee D-9 on Electrical Properties. Some methods of immediate interest to those
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concerned with applications of synthetic resins are developed by Committee D-1 on
Paint, Varnish, Lacquer, and Related Products, Committee D-14 on Adhesives, and
Committee C-19 on Structural Sandwich Constructions. These methods are published by
the society in the book of standards (5) or its supplements (6, 7) and in special compila-
tions (2-4). The preprint of the annual report of Committee D-20 (1) is also a useful
source of current information on the latest methods and revisions, pending the publication
of the annual standards book.

Federal Specification L-P-406 (31) is another important compilation of officially
recognized methods of test in the United States. Revisions of this specification are in-
dicated by letters appended to the number, the current issue being L-P-406b. The
methods are numbered in series according to the type of test as follows: Mechanical, 1000;
Thermal, 2000; Optical, 3000; Electrical, 4000; Miscellaneous Physical, 5000; Perma-
nence, 6000; and Chemical, 7000. It is the intention to coordinate and publish in this
specification all of the common methods of test employed in federal and military specifi-
cations for plastic materials and products. Many of these test methods are, of course,
identical in principle and procedure with the corresponding ASTM methods.

There are also compilations of testing methods in various other countries, such as
those of Great Britain (11), France (25), Germany (15), and Switzerland (37).

The sources of development of new and improved testing methods reside in the in-
dustry, government, and university laboratories of this country. In addition to the
American Society for Testing Materials, there are several other important forums for
their presentation and discussion. Notable among these are the meetings and publica-
tions of the Rubber and Plastics Division of the American Society of Mechanical En-
gineers, the Division of Paint, Varnish, and Plastics Chemistry and the Division of Poly-
mer Chemistry of the AMErIcaN CHEMIcAL Society, the High Polymer Division of the
American Physical Society, the Society of Rheology, the Society of Plastics Engineers, the
Society of the Plastics Industry, and the Packaging Institute. There are also many
scientific and trade magazines in which contributions in this field are published, notably
the following: Transactions of the American Soctety of Mechanical Engineers, ASTM
Bulletin, ASTM Proceedings, Analytical Chemaistry, Industrial and Engineering Chemis-
try, Journal of Applied Physics, Kunststoffe, Modern Packaging, Modern Plastics, Journal
of Research of the National Bureau of Standards, and the SPE Journal.

Specifications

ASTM Committees D-9 and D-20 have prepared specifications for many types of
commercial plastics, including allyl, cellulose nitrate, acetate and acetate butyrate, ethyl-
cellulose, melamine, methacrylate, phenolic, polystyrene, urea, vinyl chloride and chloride-
acetate, vinylidene chloride, vulcanized fiber, and thermosetting laminates. These have
been published in the ASTM books of standards (4-7).

The Federal Specifications Technical Committee on Organic Plastics has prepared
materials specifications (32) which are largely the counterparts of the ASTM specifications
in so far as property requirements are concerned. This committee has also developed
specifications for various plastic products (32). In addition to these, there is a large
number of other federal specifications involving end items made in whole or in part of
plastic materials. These are indexed annually (33).

Likewise, there is a host of government specifications promulgated by the military
agencies for plastic materials and products. These can be located by consulting the
semiannual indexes issued by the Departments of the Army (27), Navy (30), and Air
Force (26), and the Munitions Board (35).

There are also a number of technical and trade organizations in this country which
have prepared and issued specifications dealing with specialized aspects of the plastics
field. The Laminated Products Section of the National Electrical Manufacturers Asso-
ciation has official specifications for laminated sheets, rods, and tubes (20) and for decora-
tive laminated materials (19). The Aeronautical Material Specifications Group of the
Society of Automotive Engineers has written specifications for plastic materials to be used
in aircraft construction (22). The Society of the Plastics Industry through its Engineer-
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ing and Technical Committee, Reinforced Plastics Division, and Plastics Film, Sheeting,
and Coated Fabrics Division has programs under way to develop specifications for plastic
products (23).

The British and German standards bodies have been particularly active in the prepa-
ration of specifications for plastics. The German specifications (15, 36) have been
concerned primarily with electrical insulation, whereas the British (72) have also covered
applications in adhesives, tableware, toilet seats, and the building industry.

Other Standards

In addition to testing methods and product specifications, ASTM Committee D-20
on Plastics has also prepared definitions of terms and recommended practices for molding
test specimens and constructing testing equipment, conditioning and weathering proce-
dures, and related standards. These are published in the ASTM books of standards
(4=7). There is also a federal standard for laboratory atmospheric conditions for test-
ing (34).

The U. S. Department of Commerce has published a number of “Commercial Stand-
ards” (28) and “Simplified Practice Recommendations’ (29) relating to plastics, prepared
in cooperation with the Society of the Plastics Industry, American Hospital Association,
Plastic Coatings and Film Association, and Manufacturing Chemists Association. “Sim-
plified Practice Recommendations” and ‘“Commercial Standards” are developed by
manufacturers, distributors, and users in cooperation with the Commodity Standards
Division of the Office of Industry and Commerce, Bureau of Foreign and Domestic Com-
merce, and the National Bureau of Standards. The purpose of “Simplified Practice Rec-
ommendations’ is to eliminate avoidable waste through the establishment of standards
of practice for stock sizes and varieties of specific commodities that currently are in general
production and demand. The purpose of “Commercial Standards’ is to establish stand-
ard methods of test, rating, certification, and labeling of commodities, and to provide
uniform bases for fair competition. A ‘simplified practice recommendation’’ or a ‘‘com-
mercial standard’’ originates with the proponent industry. The sponsors may be manu-
facturers, distributors, or users of the specific product. One of these three elements of in-
dustry submits to the Commodity Standards Division the necessary data to be used as the
basis for developing a standard of practice. The division, by means of assembled con-
ferences or letter referendums, or both, assists the sponsor group in arriving at a tentative
standard of practice and thereafter refers it to the other elements of the same industry for
approval or for constructive criticism that will be helpful in making any necessary ad-
justments. The adoption and use of a ‘‘simplified practice recommendation’ or a ‘“‘com-
mercial standard’ is voluntary. However, when reference to a “commercial standard’’ is
made in contracts, labels, invoices, or advertising literature, the provisions of the standard
are enforceable through usual legal channels as a part of the sales contract.

A standard of considerable significance because of its recognition by most states as
the basis for approval of glazing material in licensed automotive vehicles is the American
Standard Safety Code prepared by Sectional Committee Z26 on Safety Glazing Materials
of the American Standards Association, under the sponsorship of the Association of
Casualty and Surety Companies and the National Bureau of Standards (8). The original
code issued in 1938 included requirements for some properties of laminated glass, which is
commonly made with polyvinyl butyral plastic interlayer. The revision issued in 1950
also specifies certain locations in which rigid and flexible transparent plastics may be in-
stalled and sets forth the minimum property requirements for plastics for such use.

International and Foreign Standards

The International Organization for Standardization (ISO) was founded in 1946 and
holds consultative status as a nongovernmental organization with the Economic and So-
cial Council of the United Nations. It hasas members the national standardizing bodies
of 33 countries. Its work is carried on in technical committees, of which there are now 76.

One of these, the Technical Mﬂa ché’mm' m has as its objectives the
Library
1155 16th St., N.W.
Washington, D.C. 20038
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standardization of nomenclature and test methods applicable to plastics to serve as a
basis for a common international understanding among producers, distributors, and users
of plastics. Fourteen countries—Australia, Belgium, Czechoslovakia, France, Germany,
Hungary, India, Italy, Netherlands, Portugal, Sweden, Switzerland, United Kingdom,
and United States—are participating members on T'C 61, and fifteen others are kept in-
formed regarding the work. The American Standards Association is the secretariat for
TC 61. The committee has organized working groups on-strength properties, thermal
properties, physical-chemical methods, equivalent terms, and standard laboratory at-
mospheres and conditioning procedures. Any testing methods, nomenclature, or related
items ultimately agreed upon by this committee will be published as ISO Recommenda-
tions if they are accepted by the majority of the ISO member bodies and the council, and
as ISO standards if they are accepted by all the ISO member bodies (17).

The International Electrotechnical Commission (IEC) was founded in 1904 and is
now affiliated with the International Organization for Standardization as a Technical
Division. The IEC has a Technical Committee 15 on Electrical Insulating Materials,
which is concerned with the standardization of testing methods and specifications in this
special field. It met in Scheveningen, Netherlands, September 10 to 12, 1952. Approved
test methods and specifications are issued as recommendations and standards (16).

The International Union of Pure and Applied Chemistry (IUPAC) was founded in
1894. It is now associated with the International Council of Scientific Unions (ICSU),
which in turn is affiliated with the United Nations’ Educational, Scientific, and Cultural
Organization (UNESCO). The 16th Conference of IUPAC was held in New York in
September 1951; the 17th Conference is to be held in Stockholm and Uppsala, Sweden,
July 29 to August 7, 1953. IUPAC has two groups engaged in standardization activities
in fields related to plastics. One is the Plastics and High Polymers Division of the Ap-
plied Chemistry Section, which has under consideration the standardization of technical
terms, analytical methods, and identification tests for plastics. The other is the Com-
mission of Macromolecular Chemistry of the Physical Chemistry Section, which has pre-
pared a report on nomenclature for polymers (18) adopted by ITUPAC at the September
1951 meeting, and is investigating methods for determining the size and shape of macro-
molecules.

The standardization organizations in many foreign countries have adopted plastics
standards other than those previously mentioned. These may be located by consulting
the indexes published by the sponsoring bodies (9, 10, 13-15, 21, 24). Our testing tech-
nicians will become better acquainted with these foreign standards in the next few years
through the work of the Technical Committee on Plastics of the International Organiza-
tion for Standardization on Plastics. It is certain that techniques and understanding of
the properties of plastics will be improved through this pooling of ideas to achieve a com-
mon international language on the technical aspects of plastics.
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Plastics Literature in Government Reports

JAMES KANEGIS
Office of Technical Services, U. S. Department of Commerce, Washington 25, D. C.

IRVIN WOLOCK
National Bureau of Standards, Washington 25, D. C.

Many reports by scientists working in the government
or on government-sponsored contracts are not pub-
lished in the recognized scientific journals. For search-
ing the literature, a knowledge of government de-
partments or agencies publishing or sponsoring the
publishing of such reports, or agencies which collect
and catalog such reports, is essential. The Office of
Technical Services is responsible for aiding in the dis-
semination of government technical reports.

The discussion of technical literature on plastics in government reports is a timely one
because such reports are rapidly multiplying into a larger and larger segment of the total
technical literature each year. Formerly a literature search could be considered fairly
complete when existing nongovernment sources were checked. With the advent of
World War II the situation changed radically. The government initiated expenditures
of large sums of money for scientific research. It developed and enlarged a contract type
of research and development operation which has been continued since the war under the
direct administration of various government agencies concerned with national defense.
This rapid expansion of research and the corollary reports have greatly affected the dis-
semination of technical information and have brought into prominence the heretofore
insignificant intragovernmental distribution channel (2).

Many reports by technologists and scientists working in the government or on govern-
ment contracts are released through the recognized scientific and technical journals.
These reports can be located through the usual media such as Chemical Abstracts. Many
government reports, however, do not appear in the published literature. There are many
reasons for this situation. Many reports are prepared to supply specific information
and are not meant for publication. In the form prepared, they would be considered as
not meeting the standards of the scientific journals. This type of report can bhe justified
on the grounds that it produces a maximum amount of information with a minimum
amount of time and money.

For example, a large number of research and development reports are written by
personnel of the Atomic Energy Project to record procedures, data, and results of immedi-
ate interest to other scientists, engineers, and technologists throughout the project.
These reports are reproduced by the contractor or the Technical Information Service of
the Atomic Energy Commission for immediate distribution within the Atomic Energy
Project. The journals often are not interested in such papers in their original form or may
not be able to publish them promptly (21). These are typical of a large group of govern-
ment reports that do not appear in the journals and that make the searching of govern-
ment reports a slightly difficult and somewhat unique process.

Often, reports submitted to government agencies by industrial companies or govern-
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ment laboratories contain information of a proprietary nature. The circulation of these
reports is closely controlled until such information is deleted. Typical of these are re-
ports of evaluation tests conducted for government agencies. Unfortunately reports of
this sort often are never revised for release to the public.

Possibly the main reason that many government reports do not appear in the stand-
ard periodicals is military-security restrictions. Much of the work done under govern-
ment contract is of a classified nature and, as such, the circulation of the resulting reports
must be closely controlled. These reports are not available to the general public until
declassified.

Consideration must also be given to the fact that there is not enough space available
in the regular journals for the publication of all government reports. If all government
reports were prepared for and submitted for publication in the journals presently avail-
able, the results would be catastrophic. As it is, most of these journals have built up a
backlog of the material presently channeled to them.

One finds that the search for pertinent literature among government reports is a
process which is largely independent of a search conducted among nongovernment sources.
It is the purpose of this report to indicate means of locating pertinent government reports,
particularly those concerned with plastics, largely by indicating most of the more impor-
tant agencies issuing such reports. It must be stressed that no attempt has been made to
list every government agency which has issued reports concerning plastics, or to list
every publication of the agencies which are mentioned. Rather this is an attempt to
lend direction to the search for particular government reports, with explicit information
furnished on many of the more important agencies.

Publication policies in government agencies vary from time to time, as the functions
and appropriations of the agencies change. Many agencies have a very fluid publication
policy which might make a literature search more difficult. Such a policy is followed to
allow the agency to direct certain publications to the most interested audience and to
allow the scientist more freedom of publication, even to the extent of indicating whether
the report is ready for publication and, if so, in which journal. Such freedom of publica-
tion serves to attract more competent men into the government service.

There are several publications which will be of general assistance in searching for
technical literature in government reports. Among them is an article by Jerome K.
Wilcox (64), which lists guides and aids issued during the period 1945-1948 for the use of
public documents. N. T. Ball and C. R. Flagg presented an article (1) which gives de-
tailed information on the technical publications of government agencies of most interest
to the chemist.

The technical information activities of the Department of Defense are described in
another publication (14), with supplementary information on other government agencies.

One of the best ways of checking on reports by federal agencies is to know of the
individual government agencies. The best and most recent listing of government agen-
cies concerned with research will be found in an eight page appendix to a report (11),
issued by the National Research Council in March, 1952, which lists the research and
development facilities of the U. S. Government, giving the name and location of each
laboratory under the headings of the various government departments.

Another publication which will familiarize the individual with the various govern-
ment departments is the annual “United States Government Organization Manual” (52)
which contains a description of all of the government agencies. An appendix therein
lists representative publications available from the various government establishments.-

Government Printing Office

The Monthly Catalog (15), issued by the Superintendent of Documents, is the most
comprehensive periodical issued, listing publications of the various government agencies.
The catalog contains both technical and nontechnical publications issued.by the various
departments and agencies of the U. S. Government. It is indexed annually.

A list, Selected U. S. Government Publications (17), arranged alphabetically by sub-
jects, is issued semimonthly. Probably of most interest to plastics technologists is
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“Publications Relating to Plastics” (16), issued in February 1951, containing titles and
Government Printing Office catalog numbers only, of reports from many federal agencies.
This listing is not comprehensive, and because of the date of issuance, must be supple-
mented by the Monthly Catalog for more recent reports.

Office of Technical Services

The Office of Technical Services (OTS), of the Department of Commerce, was estab-
lished after World War II and is responsible for aiding in the collection and dissemination
of technical reports of benefit to American science and industry. Reports are received
from the civil and military agencies of the United States Government and from cooperating
foreign governments. Many of the reports cover information captured in enemy coun-
tries. Thus the vast store of reports on German developments in plastics prepared after
the last war was made available through OTS. Of present significance is the fact that
all declassified Department of Defense reports, as well as those of the Office of Scientifie
Research and Development (OSRD), are distributed through OTS.

OTS maintains a voluminous card file of all of the above-mentioned classes of re-
ports in Washington. Its listings of reports of federal origin in the plastics field is prob-
ably the most extensive to be found. There are over 2000 card listings under plastics,
not counting those listed under specific plastics or other subject heads. No attempt has
ever been made to furnish a full bibliographic listing of these reports, and it is extremely
doubtful that such will be done. However, a selected “Bibliography of Reports on Plas-
tics” (44) has been prepared, listing about 400 reports but mostly covering the German tech-
nology. That agency is planning a more extensive list to include declassified reports of
federal origin.

OTS has two regular publications. The Bibliography of Technical Reports (45) is
issued monthly, listing most of the pertinent reports received and abstracting most of those
listed. The Technical Reports Newsletter (46), also a monthly publication, is a digest of
outstanding technical reports available from federal and other sources. Special emphasis
is placed on items of interest to smaller business firms.

National Bureau of Standards

The results of work conducted at the National Bureau of Standards (NBS), De-
partment of Commerce, are made available through publication either in the bureau’s
own series of publications or in the technical journals. The bureau publishes a monthly
Journal of Research (6) which presents complete papers reporting technical investigations.
There is also a monthly Technical News Bulletin (7) which carries summary reports on some
of the completed projects with emphasis on the results of research. Preliminary reports
on work in progress are also presented along with a listing of all bureau publications during
the preceding month. There are various circulars and miscellaneous publications issued
from time to time. A list (8) of the titles of these publications and of reprints from the
Journal of Research through December 31, 1951, is available.

Circulars of greatest interest to those concerned with plastics are ‘Plastics Research
and Technology at the Bureau of Standards’ (9) issued in June, 1950, which includes a
bibliography of NBS plastics reports; and the *‘Bibliography of Recent Research in the
Field of High Polymers” (10), issued September, 1950. A supplement to the former
circular is now available to cover the period through August, 1952. Other agencies of
the Department of Commerce will be noted later.

National Advisory Committee for Aeronautics

The National Advisory Committee for Aeronautics (NACA) is a valuable source
of information concerning plastics materials used in aircraft, such as transparent plastics,
adhesives, and laminates of various types. Many reports on these materials are included
in two comprehensive indexes (3, 4) of NACA technical publications. The reports are
listed under subject headings, one of which is ‘“Plastics.”” To supplement the above,
NACA Research Abstracts (5) is issued biweekly, listing reports on projects sponsored by
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the NACA, along with abstracts of the contents. All NACA reports are available at the
NACA library in Washington, along with numerous other reports regarding aircraft and
aircraft materials from many sources.

Department of Agriculture

Work is sponsored by the Department of Agriculture on the use of agricultural prod-
ucts in making plastics, largely by the Bureau of Agricultural and Industrial Chemistry.
In addition, the Forest Products Laboratory has conducted extensive work on the uses of
resins in wood and paper adhesives, impregnates, and laminates.

The Department of Agriculture issues a Monthly List of Publications (34) giving the
author, title, and issuing bureau of each printed publication. In addition, a list (33)
was issued July 1951, giving the titles of all publications issued by the Department of
Agriculture itself and still in print, but not those issued by all of its constituent bureaus.
There are few reports concerning plastics in this catalog. The Bureau of Agricultural
and Industrial Chemistry, however, has a listing of all of its processed publications (30),
issued January 1952. This listing is of great interest to those concerned with plastics
and is revised periodically.

The Forest Products Laboratory also has a semiannual “List of Publications’ (31)
and a *‘List of Publications on Chemistry of Wood and Derived Products’’ (32), which con-
tains items pertaining to plastics.

Atomic Energy Commission

As a corollary to its main lines of endeavor, the Atomic Energy Commission (AEC)
has produced a significant amount of information of interest to those concerned with
plastics. Much of this has been declassified and is available to the general public through
the usual information activities of the AEC.

A semimonthly journal, Nuclear Science Abstracts (19), is issued by the AEC. It
contains abstracts and an index of all current nonclassified research and development re-
ports disseminated by the AEC and its contractors, as well as pertinent nonclassified re-
ports issued by other government agencies or appearing in foreign and domestic journals.

Several hundred declassified AEC reports appear in the National Nuclear Energy
Series (NNES), which is a record of the research carried on by the Manhdttan District
and the AEC. These volumes are being published by McGraw-Hill, and their contents
are listed in Nuclear Science Abstracts. Of special interest may be the volume, ‘‘Prepa-
ration, Properties, and Technology of Fluorine and Organic Fluoro Compounds” (20).
Much of the development work on fluorocarbon polymers was done by the Manhattan
District during the Jast war, and AEC-sponsored publications are a valuable source of
information on these materials.

Over 1500 AEC reports published in the usual scientific and technical journals are
also listed in Nuclear Science Abstracts. However, over 1600 reports not published in
journals or listed in the NNES are for sale by OTS, from which price lists may be ob-
tained. These reports are also listed in the monthly catalog of the Government Printing
Office. Nearly all the nonclassified AEC research and development reports which are
not published in journals or in the NNES are supplied to 40 depository libraries located
throughout the country and are thus readily available to literature searchers. A list
of these libraries is contained in a booklet, “Availability of USAEC Research and Develop-
ment Reports” (21).

Department of Defense

It has been estimated that the research and development programs of the Depart-
ment of Defense produce over 100,000 scientific and technical reports each year. The
dissemination of this information has been handled by two separate agencies, the Central
Air Documents Office (CADO) at Dayton, Ohio, and the Technical Information Division
(TID) of the Library of Congress, formerly called the Navy Research Section. In May
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1951, the Armed Services Technical Information Agency (ASTIA) was established to
provide an integrated program of scientific and technical report services for the Depart-
ment of Defense and its contractors by merging the two existing services. The process
of integration is now taking place. It is the responsibility of ASTIA to collect, catalog,
and abstract technical reports issued by various bureaus, offices, and contractors of the
Department of Defense and any other reports in fields of interest to the National Defense.
In addition to supplying abstracts of these reports to qualified agencies and contractors, a
report Jending service and reference and bibliographic service are conducted. At present,
ASTTIA has taken over the functions of CADO and is now in the process of integrating ac-
tivities with TID.

ASTIA’s main channel for distributing abstracts of reports is through its catalog
cards. It also issues a monthly publication, the Technical Data Digest, which is now re-
stricted, and which contains original articles, extracts of papers of interest in various fields
of research, and abstracts of current magazine articles of a technical nature.

The TID issues a Technical Information Pilot (TIP) periodically, containing abstracts
of all reports received; it is issued in four security classifications including unclassified.
There is an annual index. TIP catalog cards are also available to qualified agencies and
contractors for convenience in cataloging the reports; these cards contain abstracts iden-
tical with those appearing in TIP.

In addition to these functions, the Technical Information Division is preparing a
series of book catalogs covering approximately 30,000 technical reports issued during
World War II under the auspices of the Office of Scientific Research and Development
(OSRD). The catalogs are issued by subject divisions, there being a total of 22, and
distribution is handled by OTS. From the point of view of the plastics technologist,
the matter of OSRD reports is complicated by the fact that none of the divisions were
specifically concerned with plastics. Nevertheless, many reports were issued about plas-
tics, and one should turn to the OTS to locate these reports. It should be kept in mind
that the OSRD functioned from 1940 to 1946 only.

As noted previously, when Department of Defense reports are declassified and made
available to the general public, distribution is handled by OTS through its normal chan-
nels. The majority of literature searchers will deal with OTS, and the statements pre-
viously made regarding OTS should guide the individual in finding and obtaining these
reports.

The above is a very brief summary of the activities of ASTIA, CADO, and TID.
Further details may be obtained in several recent publications (1, 14, 18, 54).

Bureau of Mines

The Bureau of Mines, Department of the Interior, because of its interest in mine
safety and allied fields, has issued two recent reports on “Inflammability and Explosi-
bility of Powders Used in the Plastics Industry” (26) and “Toxicity and Flame-Resistance
of Thermosetting Plastics”” (29). This bureau lists all of its publications in a main index
covering the period 1910-1948 (27), with later reports covered in annual supplements (28).

Public Health Service

The Division of Occupational Health of the Public Health Service has published sev-
eral articles on industrial hazards in the plastics industry (56, 57, 59). Most of these
articles have appeared in their monthly publication, now known as Occupational Health
(58).

Prevention of Deterioration Center

The Prevention of Deterioration Center, sponsored by the Department of Defense,
functions within the National Research Council. Itissuesamonthly publication, Prevention
of Deterioration Abstracts (13). It is the most comprehensive in the field and covers

- material from other sources in addition to government documents. One of the sections
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is designated as ‘‘Plastics, Resins, Rubber, and Waxes.” A fairly liberal interpretation
is placed on the term deterioration, so that coverage is somewhat more than one might
anticipate. The center also has a monthly Advance List (12) which coversin bibliographic
form only all reports received by the center. About one third to one half of these are later
included in the abstracts.

The abstracts and Advance List are available free of charge to those agencies and
institutions conducting deterioration studies for the Department of Defense. They are
available to the general public on a cost subseription basis.

This center prepared a comprehensive book ‘“‘Introduction to the Prevention of
Deterioration of Materials,” published by a commerecial publisher early in 1953.

Bureau of the Census

Some of the data issued by the Bureau of the Census, Department of Commerce,
will be of interest to those concerned with statistics of the plastics industry. In the
“Census of Manufactures—1947” there is a section on industrial organic chemicals (22)
and one on plastics products; miscellaneous manufacures (23). Each section is avail-
able as a separate publication. The former includes statistics on the plastics materials
industry while the latter concerns the plastics products industry. Presented in each
section are data on employment, pay rolls, value added by manufacture, value of ship-
ments, cost of raw materials, expenditures for plants and equipment, and other categories.
The next complete census of manufactures will be made in 1954 to cover 1953. An an-
nual survey is published (25), but the information is not nearly as comprehensive as that
in the “Census of Manufactures.”

The Bureau of the Census also published a statistical history of the growth of plastics
through 1939 (24) based on data from the ‘“Census of Manufactures.”

U. S. Patent Office

Patents relating to plastics can be found through the usual search routines, something
which is outside the limited scope of this paper. Specific patents may be ordered from
the U. S. Patent Office, Department of Commerce, or may be examined in the Patent Office
in Washington or in a number of libraries throughout the country. At a nominal charge,
the Patent Office will furnish a full list of patents for any class and subeclass desired.
This facilitates patent study in those cities which have bound volumes of U. S. patents.

One cannot always be sure which agency in the government will turn out a report
of more than usual interest. Thus one might not expect the Patent Office to have any
reports of unusual interest to the public. However, the only publication listed in the
Government Printing Office’s “Government Best Sellers” which has plastics as its main
theme is one released in 1949 by the Patent Office (565). This report lists representative
patents available for plastic products and processes from three types of patents: patents
available for licensing or sale, government-owned patents, and dedicated patents. In-
structions for locating other patents are given. Unfortunately, for really complete
coverage, it would have to be brought up to date.

Department of Commerce and Other Agencies

The library of the Department of Commerce has just issued a comprehensive index
of publications of the Department of Commerce and all of its agencies (38). The index
covers reports issued through October 1950 and it is planned to issue regular supplements
in the future. This publication contains a subject index with ‘“Plastics” as one of
the subheadings.

The library also issues a weekly Business Service Check List (37) which lists some of
the recent and more useful department publications, including those of the National
Bureau of Standards and the Office of Technical Services.

In 1949 a survey of basic information sources on plastics (41) was prepared by the
office then known as the Office of Domestic Commerce. This survey lists publications
of various agencies of the Department of Commerce as well as other government depart-
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ments. Textbooks and periodicals concerned with plastics are also listed. Some of the
information is dated and no longer correct, but the general information is still of value.

Another publication of unusual interest is the ““Chemical Statistics Directory, No. 2”
(40) which provides an index to the chemical statistics available from government sources
for the years 1946-1947. This report has not been revised as originally planned; never-
theless, the sources listed are still mainly correct.

Among the Department of Commerce periodicals is a Foreign Commerce Weekly (42)
issued by their Office of International Trade, containing news items and articles on various
commodities, including plastics and resins, of interest to the foreign trader. In July 1952,
the contents of this publication were completely changed. Its emphasis is now on special
articles, and a definite attempt is made to obtain a more current discussion of pertinent
information. A somewhat related publication by the same office is the “Foreign Com-
merce Yearbook” (43). These publications give appreciable statistical data on plastics
and resins.

An excellent paper on sources of government statistics on chemicals (39) was presented
recently at an AMERICAN CHEMICAL SocieTy meeting by Miss Margaret Donnelly,
formerly of the National Production Authority of the Department of Commerce. Re-
prints of this paper are available from NPA.

Department of Justice

The Office of Alien Property of the Department of Justice has many available patents
formerly owned by our former enemies and seized by the government during the war.
Thousands of ideas for new materials, new processes, and new products are disclosed in
these patents which are put into use under a liberal licensing program administered by
the Office of Alien Property. These patents have been abstracted, classified, and in-
dexed. A list of all of the subjects under which the patents have been classified is avail-
able (47), from which the complete set of abstracts for any subject may be ordered. One
group of patents is listed under the heading of “Plastics; synthetic resins.” Individual
patents may then be selected from the abstracts and ordered from the Commissioner of
Patents.

U. S. Ta~iff Commission

Data issued by the U. S. Tariff Commission are of particular interest to plastics
processors and consumers because that agency is primarily responsible for statistics on
organic chemicals. The yearly issue of United States production and sales of synthetic
organic chemicals (63) is an excellent guide to actual production and sales of plastics and
resin materials, as well as plasticizers and the synthetic rubber polymers and copolymers
with synthetic resins. The complete report is issued each fall for the previous year.
A section on plastics is generally available in advance (61). In compiling the data for
the annual report, the Tariff Commission depends somewhat on its monthly report on
production and sales of synthetic plastics and resin materials (60). The production and
sales figures in this publication are listed by types of plastics, using a grouping different
from that employed in the annual report.

Many agency reports originate with requests from Congressional committees. An
excellent example of this is the report on plastics products (62) issued by the Tariff Com-
mission in 1948. This is part of the War Changes in Industry series prepared by the Tariff
Commission when requested by Congress to investigate the principle domestic industries
affected favorably or unfavorably by the war and to report regarding their prewar status,
the changes and developments that occurred during the war, and, as far as possible, their
probable postwar status in foreign trade and international competition.

Department of Labor

Typical publications issued by the Bureau of Labor Statistics of the Department of
Labor are two monthly bulletins, Employment and Payrolls (48) and Hours and Earnings
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(50), each containing a subheading of “Plastics Materials.” These will be of interest
to a limited group. The annual supplements are contained in the respective April issues.

In 1948, this bureau published a report on “Employment Outlook in the Plastics
Products Industry’ (49).

Specifications

A detailed discussion of specifications is also outside the scope of this paper. Briefly,
there are approximately 15,000 to 20,000 specifications available in two main categories,
federal and military. An “Index to Federal Specifications and Standards” (53) isissued
annually. The index to military specifications, issued semiannually, was published in
four volumes: II, Army (36); III, Navy (51); and IV, Air Force (35). Volume I,
Munitions Board, was discontinued as of October 1952 in the interest of economy and to
avoid unnecessary duplication.

Discussion

The publication activities of the various agencies of the United States Government
are very diversified and are constantly changing. Whereas years ago, any attempt to
give a reasonably comprehensive coverage of federal publications was apt to remain ac-
curate for some time, it is not true at the present time. With the many functions now
being fulfilled by government agencies, there has been an increasing tendency to turn to a
limited type of report as a medium for attaining the objectives, at least in part. While
no great attempt is being made to publicize these reports, they are sent to inquirers
whenever the agency finds the reports suitable and, in such cases, it will often supplement
this material by special letter. Even nontechnical agencies such as the Department of
State occasionally prepare reports of technical interest. Thus one finds a Foreign
Service Despatch from Sweden discussing a method of restoring optical clarity to old
glass by the application of a plastic film.

It is difficult if not impossible to track down all government reports in a reasonable
time. Some attempts are being made to concentrate the activities into one or more agen-
cies, but any discussion of such possibilities at this time would be premature. The judi-
cious selection of federal agencies based upon their primary and secondary interests is a
necessary sipplement to any search activities.

If one checks over the indexes of the Government Printing Office Monthly Catalog,
and certain of the published government agency indexes such as those of the Department
of Agriculture and the National Bureau of Standards, then checks the Office of Technical
Services on its publications and coverages of its 150,000 publications and solicits their aid
in locating government reports on a given subject, it is possible to obtain fairly satis-
factory coverage of such reports. This assumes, of course, that an agency in which there
is a known supply of information such as statistical figures from the Bureau of Census
or the U. 8. Tariff Commission, has already been contacted. For a more meticulous
search it would be necessary to take the more time consuming approach of contacting
other agencies in government in which there exists even a slight suspicion that there is
material of interest. This activity naturally follows the law of diminishing returns but,
for the present, it is necessary to obtain a complete coverage.
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Editing, Publishing, and Abstracting
Of Textile Literature

WILLIAM A. NEWELL
School of Textiles, North Carolina State College, Raleigh, N. C.

A valuable source list for searchers for information
on the textile industry, processes, and research is
presented. An outline of writing, editing, and pub-
lishing policies—to encourage and inform the tech-
nical writer—emphasizes the importance of organi-
zation, presentation, and clear, factual style.

This paper broadly covers two subjects—how to get something out of the literature,
and how to get something into the literature.

Using Textile Literature Resources

Textile information sources may be classified in three broad categories—books,
periodicals, and manufacturer’s bulletins.

Books. Books are helpful in providing broad and basic information on a given
subject. Unfortunately, this information may also be somewhat obsolete by the
time it gets into print in book form, but is useful, nevertheless, in providing historical
background for the researcher. It is always well to know where we’ve been in trying
to decide where we're going.

Sound basic information can be found in books. Books do a good job of furnish-
ing information on the principles of the spinning, weaving, or mercerizing processes,
for example. While the information on methods or such factors as speeds or con-
centrations may not be completely up to date, the principles are usually unchanged.

A bibliography titled ‘“Textile Bibliography” compiled by Teatile World,
New York, in 1949 is available. This bibliography, when made up, attempted to list
every book on textile processing, both in print and out of print, ever published in the
English language.

Periodicals. Textile and chemical periodicals have been appropriately called
“the postgraduate course of the textile student.” These periodicals normally assume
in their editorial coverage that their readers understand the basic principles of
textile manufacturing and its terminology, and, therefore, rarely publish textbook-
type articles explaining elementary principles. They do, however, carry out the
function that textbooks do not and cannot perform—that of keeping their readers
up to date on the newest in processing methods.

Periodicals can be easily used as sources of information in research studies by
use of either the annual indexes to their contents published by the better magazines
themselves, or by use of such standard indexes as Industrial Arts Index, Engineer-
ing Index, etc. The bibliography presented in this paper includes a list of every
known textile periodical published in the world. This list, compiled by Teatile
World, also indicates in which standard references the issues are indexed, if they are
indexed at all. ‘

Manufacturer’s Bulletins. A third and most valuable source of information is
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manufacturer’s bulletins. These bulletins in many cases accomplish the purpose of
both textbooks and periodicals, and in addition provide specific information on a
specific piece of processing equipment. Many of these bulletins are not mere
catalogs of equipment, but actually excellent technical treatises giving particular
know-how information. Such bulletins as Whitin Review, Saco-Lowell Bulletin,
Calco Technical Bulletins, and others, are good examples.

A researcher can keep up to date on what is new in bulletins by following the
pages carried by most textile periodicals on which such bulletins are listed as they
areissued. The researcher can also make use of the services of the magazine in secur-
ing these bulletins without charge, if desired.

Unfortunately, such bulletins are not indexed except in cases where the companies
publishing them issue a periodic index to their own bulletins. However, the bulletins
and catalogs can usually be obtained, if available, by writing manufacturers of the
specific product in which the researcher is interested. A complete list of such manu-
facturers is contained in the buyer’s guide section of prefiled textile catalogs published
by McGraw-Hill Publishing Co., New York.

Information or answers to questions that cannot be found in any of these
sources can usually be obtained by writing to the textile periodicals, trade associa-
tions, or textile schools. A list of these trade associations and schools is also pre-
sented in this paper.

Abstract Services. Abstract services are, of course, still another source of in-
formation for the researcher. The purpose of abstracts is to furnish enough infor-
mation to enable the researcher to keep abreast of developments so that he can
select the articles for reading which seem important.

The abstract situation in textiles is said to be confused at present. Researchers
making literature searches must go to several sources to ensure a complete search,
and in doing so they find much duplication of references. In other words, nobody
seems to be doing a complete abstracting job in textiles, but too many people are
doing an incomplete job.

Chemical Abstracts abstracts literature dealing with chemistry and dyeing, and
even goes somewhat further in its coverage. Abstracts published by the Textile
Institute of England are also reasonably complete, and if a researcher uses this
service and Chemical Abstracts, he will not miss much of importance.

Writing for Publication

In addition to the problem of getting information from the literature, there is
the problem of getting information into the literature.

Assuming that a researcher has carried out a research project and has obtained
results that might be of benefit and interest to the industry, he is interested in having
his results published. This paper tries to explain the criteria by which magazines
judge material submitted as to its fitness for publication; the requirements, if any,
of such magazines for material published; how such a paper should be written; how
a paper should not be written; and give a little insight into what happens in the
editing and publishing process.

The objective of the better textile magazines is to help textile mills raise their pro-
duction, cut their costs, or improve their quality. These things can be done in many
ways—by use of new equipment, by better use of old equipment, or through better
human relations. Textile periodicals generally accomplish their objectives by
publishing two types of papers—case history-type papers that tell how something
was done, or “how to” articles telling how something should be done. A paper can
also cover both methods.

A report on any research projects should also carry out one or more of these same
objectives. If it does not, it is probably not worth publishing. If it does, then it
probably fits the editorial formula of the better magazines, and it is therefore suit-
able for publication.
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The physical requirements for a manuseript for most magazines are very few and
simple. About the only physical requirement is that papers be typed double-
spaced. The better a paper is written, edited, and organized, the more favorably
it will be looked upon by the editor of a publication and the better chance it has
to be published quickly. If a paper requires considerable work to get it ready
for publication, publication may be delayed for several months. However, if a
researcher has some useful information, he should not hesitate to submit even a
simple list of facts or a copy of the report that has been written on the project.
If the report or the information it contains is of sufficient value, most of the better
magazines will take the time and trouble to do the organizing and editing, submit the
manuscript to the author for approval, and then publish the manuscript under his
name. There is always room in a publication for good material, and good material
is fairly scarce. An alert editor will cooperate to the fullest extent with the author
in preparing manuseripts for publication.

There is usually no restriction on length of manuscripts that are desired. The
staff of Textile World used to say that they measured the length of the manuscript
in facts per inch. As long as facts and useful information were given, the author
was permitted to go on to almost any length. But as soon as the writer stops
giving facts and useful information, that is a good place for him to end the manu-
script. The briefer a manuscript can be, the better. On the other hand, the maga-
zines are in effect a consulting service for their readers and for the mills that they
serve, and therefore thoroughness and detail are important and should not be over-
looked.

Developing a Style. Most potential authors are very self-conscious about at-
tempting to write for publication. Actually, this is a ridiculous attitude. Good
writing is very simple. Probably part of the reluctance of potential authors to write
can be traced to the great amount of bad writing that they have read in the past.
Actually, in good writing there is no need to delve into history, attempt to be elo-
quent in wording, attempt to develop a certain “style,” or pile up the table with
dictionaries, thesaurus, and other potential aids to writing. The best writing is
done almost every day in the week as letters are written to friends and business
acquaintances. In such cases, we usually know what we want to say and we go
ahead and say it. The secret of good technical writing is also to know what you
want to say, and simply to go ahead and say it. Every person has his own individual
style whether he knows it or not, and to attempt to emulate the style of some novelist
or other technical author will simply complicate these writing projects and harm
the effectiveness of the presentation.

Perhaps the best advice to potential writers is to follow the advice of the old-
time minister who, in advising a younger minister on how to preach, said, ‘“First
you tell ’em what you’re going to tell ’em, then you tell ’em, then you tell ’em what
you told ’em.”

Preparing an Outline. One of the most effective ways to get thoughts onto
paper is simply to sit down and boil down into one paragraph containing one, two, or
three sentences, the substance of what the research project proves or disproves.
In other words, boil it down to a simple exposition of the results and leave out the
details. After this has been done, the writer should go back to his sixth-grade
training and make an outline of what he plans to say. This outline could follow
the chronological steps in the research project, classify the various avenues of re-
search that were explored, or follow any other orderly means of expressing the in-
formation. The function of the outline is simply to organize thinking and to be
sure that in writing all related facts are put together, and not scattered from one
end of the paper to the other. Actually, writing is very simple. The hardest job
is the thinking before the writing. But if this thinking is effectively and carefully
carried out, the writing will be easy, well organized, and effective as well.

Once the one-paragraph summary of results has been prepared, it can probably
be used as it stands or with slight modifications as the lead paragraph of the paper.
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Once started, the rest is generally easy. The steps of the outline are followed and
a full explanation of each subject or topic listed in the outline is given. As a con-
clusion, a summary of what was done may be included. However, this is not
really necessary. The writer should not make the mistake of deseribing the entire
project and then summarizing at the end of the paper. This is a common writing
fault, and editors are constantly reading through manuscripts to the last paragraph,
cutting off the last paragraph, pasting it on the front of the manuscript, and publish-
ing the story pretty much as it is.

Things to Avoid. Three things to avoid in good technical writing or in pre-
paring a paper for publication are history, mystery, and romance.

The history type of writing is commonly found in British publications. In
deseribing a new loom, for instance, the author will invariably start off with some
such statement as, ‘“The art of weaving is one of the oldest known to man.” He then
traces the weaving process as it was carried out by the Egyptians, the Greeks, the
Romans, and many of the other civilizations. On page 3 or 4 of his manuseript,
he finally gets to the point, a new weaving development has come forth that promises
great things for the future. He then tells what the reader really wanted to know in
the first place.

The mystery story is also interesting. In this type of story the author begins
by telling that certain results have been achieved. Then he spends page after page
describing the magnificent accomplishments of some new process or product, and
then near the end of his story, as in a detective story, answers the question of how
it was done.

The romance story is another interesting type of manuscript. In the romance
story, the author sometimes gets to the point fairly quickly and tells what has been
done, but then spends several pages explaining that the results obtained are the re-
sults of research work carried out over a period of many, many years and involving
the services of literally hundreds or thousands of people. He delves in detail into
the many engineering or chemical problems that had to be overcome by himself
or by his associates in arriving at the final result. Some even go into explanation
of how the particular results show what can be done under the great free enterprise
system as opposed to other political systems.

Although such romance is unquestionably interesting, and it undoubtedly does
show how free-thinking men can overcome stupendous obstacles in arriving at a
result, the technical paper for publication is not the place for this sort of material.
The readers of a textile publication are basically interested in what a new produect
or a new process is going to do for them. They feel that even though it took 10
years and the services of hundreds of men to develop a product, such work basically
is the job of the supplier and they don’t want to be bothered with it. The place for the
romance is in the company house organ or institutional advertising.

Therefore, the technical writer should avoid romance, get directly to the point,
and tell the reader exactly what the research project is going to do for him and
how he can make the best use of it. The basic editorial formula should be remem-
bered—all material should help cut costs, raise production, or improve quality.
If these criteria are applied by the writer, a good technical paper is produced.

Authors are sometimes mystified by the great time between the time a paper
is submitted and publication of the paper. Admittedly, in some cases, this time
lag is great. However, in the publishing business one has to work far ahead. Print-
ing, engraving, editing, proofreading, and other editorial matters all take time.
Usually, it takes about 6 weeks from the time the specific issue of a magazine is closed
to the time the magazine is actually received by the reader. Added to this are up
to 30 days required for reading a manuscript, deciding if it is desirable, accepting,
editing, organizing, and in some cases, resubmitting it to the author for approval.
It sometimes takes 3 or 4 months to get a paper published.

Chemists and researchers whose work involves seeking information on the
textile industry and on textile processing will find the textile industry large and
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complex, but intensely interesting. They will also find cooperative people and in-
stitutions willing to assist in finding information. Trade papers and business maga-
zines are numerous and appear periodically—from daily to annually. The textile
industry is also unique in that it is served by ten college-level textile schools, all
with extensive libraries, devoted exclusively to training men for the industry. In
addition to the usual sources of information, these magazines and these schools are
ready to help the researcher in the textile field. If the searcher cannot find what
he is looking for, he should not hesitate to call on those in the field for assistance.

Textile Periodicals

Compiled by Textile World.

Index Key. Publications in which periodicals are indexed are indicated by: (1) Chemical Ab-
stracts, (2) Industrial Arts Index, (3) Engineering Index, (4) Journal of the Textile Institute, (5) Bibliog-
raphy of Agriculture.

ARGENTINA

Argentina Textil, San Martin 66, Buenos Aires.

Industria Textil Sud Americana, Buenos Aires.

Revista Textil, Argentine Confederation of Textile Industries, Avenida de Mayo 1157, Buenos

Aires.
AUSTRALIA

Textile Journal of Australia, 19-47 Jeffcct St., Melbourne (1, 4, 5).
AUSTRIA

Osterreschische Textil-Zeitschrift, Vienna (1).

BELGIUM

Annuaire générale de textile, Publi-Texal, 14 Place des Martyrs, Brussels.

Bulletin mensuel de la bourse aux textiles de bruzelles, 9 Boulevard Baudouin, Brussels.

Moniteur textile, 75 Chaussée de Vleurgat, Brussels (5).

Rayonne et fibres synthétiques, 82 Rue de Namur, Brussels (1, 4).

Textielwezen, 4 Savaenstraat, Ghent (1).

BraziL

Revista dos Mercados, Box 1442, 443 Rua Libero Badaro, Sio Paulo.

Revista Senas.

Revista Textile, Sao Paulo.

CANADA
Canadian Textile Journal, Canadian Textile Journal Publishing Co., Ltd.. 1434 St. Catherine St.,
West Montreal, Quebec (4, 5).
CHILE
Chile Textil, Santiago.
DENMARK

Nordisk Textil-Tidsskrift, Studiestraede 49, Copenhagen.

Textil, Amaliegade 22, Copenhagen.

Tidsskrift for Textilteknik, Klasterstaede 23, Copenhagen.

ENGLAND

British Rayon and Silk Journal, Old Colony House, South King St., Manchester 2.

Dyer Textile Printer, Bleacher and Finisher, Drury House, Russell St., Drury Lane, London (1, 4, 5).

Fibres, 17 Stratford Place, London, W. 1 (4, 5).

Journal of the Textile Institute, 16 St. Mary’s Parsonage, Manchester (1, 2, 3, 4, 5).

Journal of the Society of Dyers & Colourists, Piccadilly, Bradford, Yorkshire (1, 2, 4, 5).

Silk Journal and Rayon World, Old Colony House, South King St., Manchester 2 (1, 4, 5).

Skinner's Silk and Rayon Record, St. James House, 44 Brazennose St., Manchester 2 (1, 4, 5).

Textile Manufacturer, 21 Bedford St., Strand, W. C. 2, London; Emmott & Co., 31 King St.,

Manchester (1, 4, 5).

Textile Mercury and Argus, 41 Spring Gardens, Manchester (1, 4, 5).

Textile Recorder, Old Colony House, South King St., Manchester 2 (1, 3, 4).

Wool Record and Textile World, Bradford (1, 4, 5).

FRANCE

Arts textiles, 76 Rue des Sts. Péres, Paris 7.

Bulletin des soies et soteries, 4 Rue Gentil, Lyon.

Industrie textile, 36 Rue Ballu, Paris (1).

Moniteur de la masille, 60 Rue Richelieu, Paris 2 (1).

Nord textile, 3 Rue de I'Hotel de Ville, Paris.

Revue textile, 196 Avenue Jean-Jaures, Paris (XIXe).

Teintex, Revue Générale des Matieres Colorantes (Organe Officiel des Chimistes), 60 Rue Richelieu,

Paris 2 (1). :
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GERMANY
Deutscher Textile-Anzeiger, Laudhausstrasse 74, Stuttgart (5).
Melliand Textilberichte, Ebertplatz 3, Heidelberg (1, 4, 5).
Textile Export Journal (in English), Heinrich Habig A. G., Herdecke a/Ruhr, British Zone.
Textile Handel, Bruderstrasse 7/9, Herford.
Textil-Praxis, Danneckerstrasse, 52, Stuttgart (1, 4, 5).
Textil Zeitung, Bahnofstrasse 33, Wiesboden
GREECE
Biomechanike Epitheoresis, Athens (5).
INDIA
Indian Textile Journal, Military Square, Fort, Bombay (1, 4, 5).
Textile Digest, Quarterly Journal of the Textile Association (India), Ganesh Bhwan, Suparibang
Road, Bombay 2.
IRELAND
Draper's Mirror, Abbey Bldg., Middle Abbey St., Dublin.
Irish Draper, 4 St. Andrew St., Dublin.
Irish Industry, Abbey Bldg., Middle Abbey St., Dublin.
ItaLy
Fibre e colort, Milano (1).
Rivista tessile, Milano (1).
Tressitura, Foro Bonaparte 24, Milano.
Tinctoria, Via Orefici No. 1, Milang (1).
JAPAN
Japan Textile Monthly, No. 9, 3 Chome, Honcho, Nihonbashi, Chueku, Tokyo.
Kureha Textile Review, Osaka.
NETHERLANDS
Tex, De, Molenstraat 13, Ensehede (monthly) (1.4).
Textiel Industrie, De, Uitg. Misset, Deetineham (biweekly).
Textielhandel, De, Vitgevers-Maatschappij, ‘‘C. Misset” N. V., Vsselkade, Doetinchem
Enka & Breda Rayon Review (in English) (4).
International Textiles, 452 Keizersgracht, Amsterdam (4).
Textilia, Kolzerstraat 35, Amsterdam.
NorwAY
Norsk Tekstiltidende, Fjosangerveien, Fjaangerv, 32B, Bergen (4).
PorTUGAL .
Revista Textil, Travessa da Condessa do Rio 7, Lisbon.
Textil, Estoril.
ScoTLAND
Dundee Prices Current, 12 Panmwe St., Dundee (5).
Scottish Drapery Journal, 30 George Square, Glasgow.
SpaIN
Ingenieria textil, Av. Jose Antonio 618, Barcelona (4).
Textil, Via Layetana 140, 3.0, Barcelona.
SWEDEN
Textil och Konfektion, Box 7007, Stockholm 7 (4, 5).
Textilia, Box 7007, Stockholm 7.
SWITZERLAND
Schweizerische, Textildetaillisten Zeitung, 17 Poststrasse, St. Gallen (1).
SV F-Fachorgan fur Textilveredelung, Basel.
Textil-Revue, Zurich.
Textil-Rundschau, St. Gallen (1, 4, 5).
Textiler, Zollstrasse 14, Zurich.
Textiles Sutsses, Laussanne.
TuRKEY
Feshane Mensucat Meslek Dergisi, Istanbul.
UNITED STATES
American Dyestuff Reporter, Howes Publishing Co., Inc., 1 Madison Ave., New York 10, N. Y.
1,2,3,4,5).
America’s Textile Reporter, Frank P. Bennett & Co., Inc., 286 Congress St., Boston 10, Mass
@, 5).
Daily News Record, Fairchild Publications, Inc., 7 East 12th St., New York 3, New York.
Fibre and Fabric, Wade Publishing Co., 465 Main St., Kendall Square, Cambridge, Mass. (1, 4, 5).
Hosiery Industry Weekly, Howes Publishing Co., Inc., 1 Madison Ave., New York 10, N. Y.
Hosiery & Underwear Review, 1 West 34th St., New York 1, N. Y. (5).
Knitter, P. O. Box 1225, Charlotte 1, N. C.
Papers of the American Association of Textile Technologists, Room 6337, 30 Rockefeller Plaza, New
York 20, N. Y., published by Fairchild Publications, Inc., 7 East 12th St., New York 3, N. Y.
4, 5).
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Rayon Organon, Textile Economics Bureau, 10 East 40th St., New York, N. Y. (4, 5).

Rayon and Synthetic Textiles, Rayon Publishing Corp., 303 Fifth Ave., New York 16, N. Y. (1, 2,
3,4, 5).

Southern Textile News, Mullen Publications, Inc., Charlotte, N. C. (5).

Textile Age, Textile Age, Inc., 22 West Putnam Ave., Greenwich, Conn. (1, 4, 5).

Textile Bulletin, Clark Publlshmg Co., 218 West Morehead St., Charlotte, N. C. (1, 5).

Textile Research Journal, Textile Research Institute, 10 East 40th St., New York, 16, N. Y. (1, 4, 5).

Textile Technology Dwest Institute of Textile Technology, Charlottesvﬂle Va. (5).

Textile World, McGraw-Hill Publishing Co., New York, N. Y. (1, 2, 3, 4, 5).

Textiles Panamericanos, 570—7th Ave., New York, N. Y. (5).

Directory of Textile Associations

Alabama Cotton Manufacturers Association, Montgomery, Ala. D. H. Morris, III, president;
Dwight M. Wilhelm, executive vice president. :

Alabama Textile Operating Executives. Wilson Patterson, general chairman; Ben H. Crawford,
secretary, West Point, Ga.

American Association of Textile Chemists & Colorists. H. C. Chapin, secretary, Lowell Textile
Institute, Lowell, Mass.

American Association of Textile Technologists. George H. Hotte, president; Bernice S. Bronner,
secretary, American Cyanamid Co., 30 Rockefeller Plaza, New York, N. Y.

American Cotton Manufacturers Institute, Inc., Charlotte, New York, and Washington, D. C.
Chas. C. Hertwig, president; F. S. Love, secretary-treasurer.

American Cotton Waste Exchange 222 Summer St., Boston, Mass. Maurice J. Simon, president;
Frank E. Hanington, Jr., secretary.

American Lace Manufacturers Association, Inc., 212 Turks Head Bldg., Providence 3, R. I. Harold
G. Truman, president; Richard Bloch, secretary; Edward F. Walker, executive director.

American Silk Council; Inc., 489 Fifth Ave., New York 17, N. Y. George Elbogen, president;
Alvin Barber, secretary.

American Society of Mechanical Engineers, Textile Division. A. B. Studley, northern representa-
tive, 160 Washington St., N., Boston, Mass.

American Society for Testing Materials, 1916 Race St., Philadelphia 3, Pa. C. L. Warwick, execu-
tive secretary.

Asbestos Textile Institute, Ceramics Department, Rutgers University, New Brunswick, N. J. M.
C. Shaw, secretary.

Association of Commission Wool Scourers & Carbonizers. P. Morelle, Jr., secretary, Star Car-
bonizing Co., 706 Diamond Hill Rd., Woonsocket, R. I.

Association of Cotton Textile Merchants of New York, 40 Worth St., New York 13, N. Y. W. Ray
Bell, president; John L. Severance, secretary.

Association of Cotton Yarn Dlstnbutors 5th & Chestnut Sts., Philadelphia 6, Pa. Frank E.
Slack, president.

Association of Knitted Fabrics Manufacturers, 1450 Broadway, New York 18, N. Y. Jacob M.
Wallerstein, president; Jacob P. Rosenbaum, executive secretary.

Association of Narrow Fabrics Manufacturers, Inc., 5th & Chestnut Sts.; Philadelphia 6, Pa. Frank
E. Slack, managing director.

Atlanta Textile Club, Atlanta, Ga. H. I. Avery, Jr., president; J. W. Waddell, secretary, 530
Trust Co. of Ga. Bldg., Atlanta, Ga.

Bobbin Manufacturers Association, 715 Hospital Trust Bldg., Providence, R. I. Matthew E. Ward,
secretary.

Boston Wool Trade Association, 263 Summer St., Boston, Mass. C. Willard Bigelow, secretary-
treasurer.

Brattice Cloth Manufacturers Association, 54 Worth St., New York 13, N. Y. F. C. Larson,
president; H. E. O’Neill, secretary.

Burlap & Jute Association, 425 W. 25th St., New York, N. Y. Joseph Epstein, president; R. S.
Carraway, secretary.

Canadian Association of Textile Colorists & Chemists. R. W. Redston, secretary of the Quebec
Section, 5493 Viau St., Montreal 36, Quebec; R. W. Graham, secretary of the Ontario Section, 32
Tuxedo Ave., S., Hamilton, Ont.

Canadian Woolen & Knit Goods Manufacturers Association, 50 King St., West, Toronto, Ont. W.
M. Berry, secretary.

Canvas Waterproofers Association, P. O. Box 168, Poughkeepsie, N. Y. E. L. Johnson, president.

Carded Yarn Association, Inc., Johnston Bldg., Charlotte, N. C. D. R. La Far, Jr., president;
Juanita Nixon, secretary.

Carpet Institute, Inc., 350 Fifth Ave., New York, N. Y. M. A. Watson, president; King Hoag-
land, secretary.

Chattanooga Yarn Association, Chattanooga, Tenn. David Gott, secretary, Chattanooga Bank
Bldg., Chattanooga, Tenn.

Chicago Yarn Men’s Club, 222 West Adams St., Chicago, Ill. E. W. Wood, president; Wm. E.
Feery, secretary.
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Committee D-13 (American Society for Testing Materials), W. H. Whitcomb, secretary, 41 Nor-
man Ave., Cranston, R. I. )

Cordage Institute, 350 Madison Ave., New York 17, N. Y. DeWitt C, Schieck, secretary.

Cotton Institute of Canada, 50 King St., West, Toronto, Ont. W. M. Berry, secretary.

Cotton Manufacturers Association of Georgia. Henry W. Swift, president, Columbus, Ga.; T. M.
Forbes, executive vice president, C. & S. Bank Bldg., Atlanta, Ga.

Dominion Wool Dealers’ Association, 217 Bay St., Toronto 1, Ont. C. M. Kent, president, W. J.
Cannon, secretary.

Durene Association of America, 350 Fifth Ave., New York, N. Y. A. C. L. Newsom, executive
secretary.

Eastern Maine Woolen Overseers Association. James Halliday, secretary, Oakland, Maine.

Fall River Textile Manufacturers Association, 57 North Main St., Fall River, Mass. L.R. Morley,
secretary-treasurer.

Felt Association, 74 Trinity Pl., New York, N. Y. H. S. Blake, Jr., executive secretary.

Fiber Society. J. T. Wigington, secretary, Clemson, S. C.

Full-Fashioned Hosiery Manufacturers of America, 3701 North Broad St., Philadelphia 40, Pa.
Richard F. Peden, secretary pro tem.

Green Mountain Textile Overseers Association, Proctorsville, Vt. Henry Cushman, president;
Guy Morse, secretary.

Greenville Textile Club, Greenville, S. C. Ray W. Bayne, president; D. W. Stevenson, secretary.

Hard Fibres Association, 425 West 25th St., New York, N. Y. Chester P. Smith, president; R. S.
Carraway, secretary.

Hosiery Mill Representatives Club of Chicago. A. D. Crawford, president, 176 West Adams St.,
Chicago, IlIl.

Hosiery Wholesalers National Association. L. Guzik, counsel & executive director, 32 Broadway,
New York 4, N. Y.

Independent Association of Stocking Manufacturers, 11 North Juniper St., Philadelphia, Pa. E. M.
Rand, executive secretary.

Knitting Machige Manufacturers Association of the United States, 350 Fifth Ave., New York 1,
N.Y. K., W. Howie, president; Beale J. Fausett, secretary.

Maine Woolen & Worsted Association. John Robinson, president, Oxford, Maine; Everett Greaton,
secretary, Augusta, Maine.

Master Dyers Association, Main St. & Walnut Lane, Philadelphia, Pa. Horace T. Greenwood,
president; Graham J. Littlewood, III, secretary.

National Association of Cotton Manufacturers, 80 Federal St., Boston, Mass. William F. Sullivan,
president.

National Association of Finishers of Textile Fabrics, 40 Worth St., New York, N. Y. Alice C.
Moore, secretary-treasurer.

National Association of Hosiery Manufacturers, 468 Fourth Ave., New York 16, N. Y. Samuel F.
Rubin, chairman; Earl Constantine, president; Reuben C. Ball, secretary.

National Association of Lace Curtain Manufacturers, 366 Madison Ave., New York, N. Y. W.J.
Parker, commissioner.

National Association of Textile Machinery Manufacturers. J. Hugh Bolton, president, Whitins-
ville, Mass.; Max F. Thompson, Secretary, Whitinsville, Mass.

National Association of Textile Printing Colorists, 465 Main St., Cambridge, Mass.

National Association of Waste Material Dealers, Inc., 271 Madison Ave., New York 16, N. Y.
Clinton M. White, secretary.

National Association of Wool Manufacturers, 386 Fourth Ave., New York, N. Y. Arthur Besse,
president; E. Wilkinson, assistant to president; Walter Humphreys, secretary & treasurer, 80
Federal St., Boston, Mass. .

National Association of Woolen & Worsted Overseers. Raymond T. Bourey, president, Lebanon,
N. H.; James J. Burns, secretary, 65 Wellesley Road, Holyoke, Mass.

National Canvas Goods Manufacturers Association, Inc., 224 Endicott Bldg., St. Paul, Minn.
Lawrence H. Stevens, president; James E. McGregor, executive secretary-treasurer.

National Cotton Council, Memphis, Tenn. Harold A. Young, president; Wm. Rhea Blake, execu-
tive vice president and secretary.

National Cotton Ginners Association, 1004 Cravens Bldg., Oklahoma City, Okla. W. O. Forten-
berry, president; Roberta Reubell, acting secretary.

National Council of Textile School Deans, E. T. Pickard, treasurer’s office, Kent, Conn.

National Federation of Textiles, Inc., 389 Fifth Ave., New York 16, N. Y. Alexander F. Ix, presi-
dent; Irene Blunt, secretary-treasurer.

National Knitted Outerwear Association, 386 Fourth Ave., New York, N. Y. Milton Davis, presi-
dent; Sidney S. Korzenik, executive director.

National Safety Council, Textile Section. C. J. Hyslup, chairman, Elkin, N. C.

National Textile Processors Guild, 51 Chambers St., New York, N. Y. H. E. Kenworthy, president;
H. T. Greenwood, Jr., vice president; Harold Korzenik, secretary-counsel.

National Wool Trade Association, 263 Summer St., Boston, Mass. C. W. Bigelow, secretary-
treasurer. .

New Bedford Cotton Manufacturers Association, Masonic Building, New Bedford, Mass. F. W.
Steele, executive-secretary.

In LITERATURE RESOURCES;
Advances in Chemistry; American Chemical Society: Washington, DC, 1954.



Publication Date: June 17, 1954 | doi: 10.1021/ba-1954-0010.ch020

170 ADVANCES IN CHEMISTRY SERIES

New England Rayon & Synthetic Yarns Peddlers Association, Providence, R. I. Earl V. Litchfield,
president,

New Hampshire Manufacturers Association, Manchester, N.H. Leon H. Rice, president; Philip M.
Darling, executive secretary.

New York Association of Hosiery Mill Salesmen, 350 Fifth Ave., New York, N. Y. Frank Doherty,
president.

New York State Textile Overseers Association. Joel McCannon, president, Stottville, N. Y.;
Emil Tegtmeier, secretary, Stottville, N. Y.

North Carolina Cotton Manufacturers Association. Julian Robertson, president, Salisbury, N. C.;
Hunter Marshall, secretary-treasurer, Charlotte 2, N. C.

Philadelphia Textile Manufacturers Association, Public Ledger Bldg. E. K. Pierson, managing
director.

Philadelphia Wool & Textile Association, Philadelphia, Pa. H. J. Ferren, secretary, Eavenson &
Levering, Camden, N. J.

Plastic Coatings & Film Association. P. F. Johnson, executive secretary, 9 Rockefeller Plaza, New
York 20, N. Y.

Plastic Materials Manufacturers Association, Inc., Washington, D. C. F. H. Carman, general
manager.

Primary Textiles Institute, 50 King St., West, Toronto, Canada. H. G. Smith, chairman; W. M.
Berry, executive secretary-treasurer.

Rayon Yarn Producers Group, 350 Fifth Ave., New York, N. Y. Matthew H. O’Brien, secretary.

Rhode Island Textile Association, 212 Turks Head Bldg., Providence 3, R. I. K. B. Cook, presi-
dent; E. F. Walker, secretary-treasurer.

Salesmen’s Association of the Textile Dyeing & Printing Industry, Inc., Eighth Ave. & 51st St., New
York, N. Y. Leo J. Brill, president.

Shenandoah Valley Textile Executives Association, Oella, Md. John J. Burger, president; Richard
Petrie, secretary.

Silk & Rayon Institute, 50 King St., West, Toronto, Canada. W. M. Berry, secretary.

Silk & Rayon Manufacturers Association, University Tower, Montreal, Canada. A' Wesley Mason,
president.

Silk Commission Manufacturers Association, 132 Market St., Paterson 1, N. J. Herbert Susser,
executive secretary and counsel.

Silk & Rayon Printers & Dyers Association of America, Inc., 1450 Broadway, New York, N. Y.
Dean M. Lewis, president; Geo. F. Gaede, secretary; Charles A. Grant, manager.

Skein Dyers Association of America, 418 17th Ave., Paterson 4, N. J. Beptiste J. Lanza, president;
Fred Kern, secretary.

Soft Fibre Manufacturers Institute. G. F. Quimby, secretary, 9 Rockefeller Plaza, New York 20,
N.Y.

Southern Combed Yarn Spinners Association, Gastonia, N. C. H. E. Rietz, executive secretary-
treasurer.

Southern Hosiery Manufacturers Association, Charlotte, N. C. T. F. Dooley, chairman; Taylor R.
Durham, president and secretary.

Southern New England Textile Club, 1201 Lonsdale Ave., Saylesville, R. I. Arthur C. Adams, presi-
dent.

Southern Textile Association, P. O. Box 1225, Charlotte, N. C. James T. McAden, Jr., secretary-
treasurer.

Textile Associates Club, 749 Narragansett Pkwy., Providence, R. I. Charles A. Haynes, Jr., sec-
retary-treasurer.

Textile Manufacturers Association of South Carolina. W. H. Beattie, president, Greenville, S. C.;
John K. Cauthen, executive vice president, Columbia, S. C.

Textile Brokers Association, 247 Church St., New York, N. Y.

Textile Color Card Association of the United States, Inc., 200 Madison Ave., New York 16, N. Y.
Margaret Hayden Rorke, managing director and secretary.

Textile Designers, Analysts & Technicians Association, Fall River, Mass. Frank Kustecki, West
Warwick, R. I., president; M. J. Wayner, New Bedford, Mass., secretary.

Textile Distributors Institute, Inc., 469 Seventh Ave., New York, N. Y. Walter Ross, president;
H. A. Wiedenfeld, executive secretary.

Textile Export Association of United States, 271 Church St., New York 13, N. Y. Harold N. Pratt,
president; John W. Murray, secretary-treasurer.

Textile Fabrics Association, 40 Worth St., New York, N. Y. W. P. Fickett, president-treasurer; A.
W. Davis, secretary.

Textile Operating Executives of Georgia. H. M. Jackson, general chairman, Atlanta, Ga.; Herman
A. Dickert, secretary, Georgia Tech., Atlanta, Ga.

Textile Research Institute, Kingston Road, Princeton, N. J., Publications Department, 10 East
40th St., New York 16, N. Y.; Paul C. Alford, Jr., secretary.

Textile Waste Exchange, P. O. Box 4547, Atlanta 2, Ga. W. T. Coleman, president; John M. Bell,
secretary.

Thread Institute, Inc., 11 West 42nd St., New York, N. Y. Josef Pollack, Chairman; David Sny-
der, executive director and secretary.
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Tufted Textile Manufacturers Association, P. O. Box 256, Dalton, Ga. Henry C. Ball, president:
E. J. Moench, executive vice president.

Underwear Institute, 2 Park Ave., New York, N. Y. Roy A. Cheney, president.

United Knitwear Manufacturers League 51 Chambers St., New York 7, N.Y. Harry Katz, presi-
dent, Harold Korzenik, executive counsel.

Warp Knit Fabric Manufacturers Group, National Federation of Textiles, Inc., 389 Fifth Ave.,
New York 16, N..Y. G. V. P. Marks, chairman.

Webbing Manufacturers Institute. E. B. Pomeroy, secretary, 13 Masonic¢ St., New London, Conn.

Wholesale Dry Goods Institute, Inc., 40 Worth St., New York, N. Y. Henry Matter, executive
vice president.

Wool Bureau, Inc., 16 West 46th St., New York, N. Y.

Woolen Wholesalers National Association. L. Guzik, counsel & executive director, 32 Broadway,
New York 4, N. Y.

Woolknit Associates, Inc., 745 Fifth Ave., New York, N. Y. Neil MacLellan, president; Herman
G. Lustfield, secretary.

Woonsocket Association of Manufacturers, Woonsocket, R. I. Henry Dursin, presxdent J. C.
Winn, secretary-treasurer.

Yarn Merchants Association, Inec., 171 Madison Ave., New York, N. Y.

Textile Schools

Alabama Polytechnic Institute, School of Textile Technology, Auburn, Ala. W. Charles Knight,
acting head.

Bradford Durfee Technical Institute, Fall River, Mass. Leslie B. Coombs, president.

Clemson School of Textiles of Clemson Agricultural College, Clemson, S. C. Hugh M. Brown, dean.

Fashion Institute of Technology, 225 West 24th St., New York 11, N. Y. G. E. Linton, dean.

Georgia Institute of Technology, A. French Textile School, Atlanta, Ga. H. A. Dickert, director.

Institute of TextileTechnology, Charlottesville, Va. Jack Compton, chairman executive com-
mittee and technical director; J. L. Vaughan, chairman academic committee; P. F. Coburn, mill
liaison.

Lowell Textile Institute, Lowell, Mass. Martin J. Lydon, president.

Massachusetts Institute of Technology, Division of Textile Technology, Cambridge, Mass. Edward
R. Schwarz, head.

New Bedford Textile Institute, New Bedford, Mass. George Walker, president.

North Carolina State College, School of Textiles, Raleigh, N. C. Malcolm E. Campbell, dean.

North Carolina Vocational Textile School, Belmont, N. C. Chris. E. Folk, principal; Martin L.
Rhodes, superintendent.

Philadelphia Textile Institute, Philadelphia, Pa. B. W. Hayward, director; Richard S. Cox, dean.

Rhode Island School of Design, Division of Textiles & Clothing, 14 College St., Providence, R. I.
W. D. Fales, division chairman.

State University of New York, Institute of Applied Arts and Sciences at Utica, Utica, N. Y. Paul B.
Richardson, president.

Texas Technological College, Textile Engineering Department, Lubbock, Tex. L. E. Parsons, de-
partment head.

Textile Evening Trade School, 351 West 18th St., New York, N. Y. Jon B. Leder, principal.

Recervep October 14, 1952. Presented before the Division of Chemical Literature, Symposium on Literature
Ol Textile Chemistry, at the 122nd Meeting of the AMERICAN CHEMICAL SOCIETY, Atlantic City, N. J
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Literature of the Natural Fibers

RUBY K. WORNER

Southern Regional Research Laboratory, New Orleans, La.

DOROTHY B. SKAU

U. S. Department of Agriculture Library, New Orleans Branch, New Orleans, La.

The literature on natural fibers is reviewed; an
extensive bibliography is provided. The references
are discussed according to subject—i.e., classification
and varieties of fibers; nomenclature; treatises,
monographs, and reviews containing general infor-
mation; and sources of information on specific fibers.
Also discussed are abstracting and indexing services;
bibliographies, reading lists, and library catalogs;
periodical lists; and sources of miscellaneous infor-
mation.

From antiquity until around 1900, the natural fibers were the only important raw materials
of the textile industry. In 1900, they represented at least 99.9%, of the world production
of textile fibers. In 1950, they accounted for approximately 859, although their pro-
duction had almost doubled.

The first use of the natural fibers antedates written records by many centuries.
Patterns of weaves on clay vessels attributed to the Old Stone Age and spindle whorls
found among the relics of the New Stone Age are evidence that both weaving and spin-
ning were practiced during those times. Because of the perishable nature of fibers, actual
specimens of fabrics were not found until archeological investigations uncovered them in
early Egyptian tombs and in the remains of the Swiss Lake Dwellers. Such findings
along with the very earliest written records show that our most prominent modern fibers—
flax, wool, cotton, silk, and hemp—were among the first fibers used, illustrating perhaps,
the survival of the fittest.

The technical literature of the natural fibers covers a very wide scope and is peculiarly
complex. The natural fibers are exceedingly numerous. Our understanding and evalua-
tion of their behavior are based on knowledge gained from diverse fields, including botany,
biology, geography, and economics, as well as the many different branches of chemistry
and physics. The literature reflects also many historical aspects, for a number of the
crafts practiced through the centuries are the basis for modern textile technology and
science. 'Therefore, if fibers are to be used wisely, it is necessary to consider and attempt
to correlate the influences of the various fields of science on their constitution, properties,
and performance.

It is obviously impossible to present a comprehensive, impartial, and balanced survey
of all the useful sources in so short a time. It is hoped that the presentation will serve as a
key to the literature of the scientific and technological aspects of the natural fibers.
Most of the sources cited contain bibliographies which will refer to sources having other
bibliographies, and so on—like an endless chain. The pay-off is best if the chain is not
broken before the original sources are reached. Few journal references are included,
since these are available from the abstracting and indexing services, and from the treatises,
monographs, and reviews.
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In order to avoid repetition, the books listed in the ‘“Textile Bibliography” (233)
are not included in the bibliography of this paper unless they are mentioned in the text.
Some well-known authoritative references, not listed in this paper, will be found there.

The references given are, for the most part, those readily available and used in the
United States and other English-speaking countries; but an effort has been made—largely
through the appended bibliography—to include outstanding sources regardless of language
or country of origin. These are discussed in the same order as listed in the bibliography.

Classification and Varieties

Although natural fibers are usually classified according to their origin as animal
or vegetable, chemists generally think of them from the viewpoint of their chemical nature
as protein or cellulosic. The mineral kingdom also produces an important fiber—asbestos
—which has had limited use in the textile field because of processing difficulties.

The cellulosie fibers can be subdivided further into seed, bast, leaf, and fruit; and the
protein fibers into wool and hair, and secretion, as shown in Table I.

The “World Fiber Survey” (5), prepared by the Food and Agriculture Organization
of the United Nations in 1947, considers nine of these fibers as of major economic impor-
tance—namely, cotton, jute, flax, hemp, abac4, sisal, henequen, wool, and silk. Ramie
and kenaf might be added to these nine in the light of present investigations to find sub-
stitutes for strategic fibers that may be in short supply.

A more comprehensive list of commercially available natural fibers arranged in tabu-
lar form is included in the latest edition of “ASTM Standards on Textile Materials” (25).
This list gives the commerecial as well as the botanical or biological names.

The exact number of natural fibers that have served textile purposes cannot be deter-
mined, since a great many of them have been tried on a small scale but have never at-
tained economic importance. Vegetable fibers, in particular, are extremely numerous
and diversified in character. In 1897, Dodge listed 1018 species in his “Descriptive
Catalogue of Useful Fiber Plants of the World” (3). He described these species fully,
treating them from botanical, agricultural, and industrial standpoints. The economic
data are, of course, antiquated, but the scientific, commercial, common, and native names
which have been included in so far as possible are still invaluable. Also given are the
kind of fiber produced, the part of the plant from which it is taken, and the position of the
species in the vegetable kingdom. Unfortunately, this classic reference book has long
been out of print, but it can still be consulted in many libraries.

A similar catalog of fiber-producing plants was published in Germany in 1924 by-
Schilling (4). This work lists 1926 plants—almost twice as many as given by Dodge in
1897. This book is strictly a catalog without the complete descriptions included by
Dodge. Instead, there is a bibliography of 460 references to literature in all parts of the
world.

Nomenclature

A discussion of where to find textile information inevitably presents the problem of
nomenclature or terminology. This subject is' particularly difficult for newcomers and

Table I. Partial List of Natural Fibers
[Adapted from (5)]

Cellulosic Fibers Protein Fibers
Seed Bast Leaf Fruit Wool and Hair Secretion
Cotton Jute Abacé Coir Sheeps’ wool Silk
Kapok Flax Sisal Hair of the:
Hemp Henequen Camel
Ramie Cantala Alpaca
Sunn Caroa Llama
Kenaf Istle Vicuiia
Urena Lobata Phormium Tenax Goat
Palm Rabbit
Horse
Cattle
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occasional workers in the textile industry. As in most specialty fields, .common words
are sometimes used with special meanings; also British and Americans may use the same
word but with different interpretations or they may have entirely different words to ex-
press the same idea.

Textile definitions most generally accepted for reference in the United States are those
standardized by the American Society for Testing Materials and published in “ASTM
Standards on Textile Materials” (10, 25). The Federal Trade Commission has also estab-
lished definitions for use in enforcing its Trade Practice Rulings (20). These may differ
from the ASTM definitions—for example, the ASTM restricts its definition of wool to
“the fiber from the fleece of the sheep,” whereas the Federal Trade Commission defines
it as “the fiber from the fleece of the sheep or lamb or hair of the Angora or Cashmere
goat (and may include the so-called specialty fibers from the hair of the camel, alpaca,
llama, and vicuifia).”

Other organizations also set up standard definitions for special purposes—for example,
the Trade Standards Division of the U. S. Department of Commerce in connection with
commercial standards (19); the Federal Specifications Board for government purchase
specifications; and the American Association of Textile Chemists and Colorists as part
of textile test methods.

On the international basis, a serious effort to standardize textile nomenclature is
being made by the Textiles Subcommittee of the International Standardization Organiza-
tion (ISO/TC38). Committee D-13 of the American Society for Testing Materials and
the British Textile Institute, both working through their national standards associations,
are especially active in this effort (17). It is interesting to note that the other member
nations have recommended that the Americans and British reach an agreement in their
use of words before translating definitions into other languages.

Textile dictionaries generally give more descriptive definitions than those of the or-
ganizations just mentioned. Among recent dictionaries that are fairly comprehensive
in scope are “Callaway Textile Dictionary’”’ (11) and Higgins and LaVault’s “Compre-
hensive Dictionary of Textile Terms” (13). For British usage, there is ‘ ‘Mercury’
Dictionary of Textile Terms” (18).

Background References

General References. Treatises, monographs, and reviews are part of this class.

TREATISES AND MONOGRAPHS. ‘“Matthews’ Textile Fibers” (52) is the outstanding
reference for an all-inclusive treatment of the various aspects of the different fibers and
classes of fibers. It covers history, chemical and physical properties, microscopy, testing,
utilization, and economics; and it provides an extensive biblicgraphy with each chapter.
It is interesting to remember that the first edition in 1904 represents “the author’s endea-
vor to bring together as far as possible, all of the material available for the study of textile
fibers.” Much of this same ambition is sensed in the fifth edition, published in 1947,
which is a complete revision of the earlier pioneer editions. A board of 45 experts co-
operated in its preparation with Herbert R. Mauersberger as editor.

The Marberg lecture of the late Harold DeWitt Smith can be highly recommended
for its philosophical presentation on the physical and mechanical properties of the differ-
ent fibers. This lecture, entitled “Textile Fibers; an Engineering Approach to their
Properties and Utilization” (65), was delivered before the American Society for Testing
Materials in 1944.

The more fundamental aspects of fiber constitution and behavior are dealt with in
Astbury’s “Fundamentals of Fibre Structure” (27) and ‘“Textile Fibres under the X-Rays”
(28); Hermans’ “Contributions to the Physics of Cellulose Fibres” (39), and ‘‘Physics
and Chemistry of Cellulose Fibres” (40); Marsh’s “Textile Science” (49); Preston’s
Fibre Science (59); and the “High Polymers” series of monographs, three of which are
concerned with natural fibers—Volume IV, “Natural and Synthetic High Polymers,”
by Kurt H. Meyer (53); Volume V, “Cellulose and Cellulose Derivatives,” edited by
Emil Ott (56); and Volume VI, “Mechanical Behavior of High Polymers,” by Turner
Alfrey, Jr. (21),
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The more strictly chemical aspects of the vegetable fibers are treated in Dorée’s
“Methods of Cellulose Chemistry” (30), Heuser’s “Chemistry of Cellulose” (44), and
Marsh and Wood’s “Introduction to the Chemistry of Cellulose” (50). Chemistry of
the animal fibers was reviewed in the papers presented at the Fibrous Proteins Symposium,
published by the Societyaof Dyers and Colourists in 1946 (66). TFibers in general are
dealt with in two textbooks, Hartsuch’s “Introduction to Textile Chemistry”’ (36), and
Fierz-David and Merian’s “Abriss der chemischen Technologie der Textilfasern” (33);
also in Heermann and Agster’s “Firberei- und textilchemische Untersuchungen” (37);
Frenzel’s “Einfithrung in die Textilchemie” (34); and Valké’s ‘“Kolloidchemische Grund-
lagen der Textilveredlung” (72).

“Microbial Decomposition of Cellulose” by R. G. H. Siu, published in 1951 (63),
is a comprehensive review of the various aspects of this field. Emphasizing cotton,
Siu includes a chapter on morphological, physical, and chemical features of cotton with
304 references, and sections on the mechanism of degradation and prevention of degradation.
Each chapter is followed by an extensive bibliography, with a grand total of over 2000
references. Indexes of authors, micro-organisms, and subjects are given.

The most generally accepted methods for evaluating the chemical, physical, and micro-
biological properties of fibers and their products are given in the latest editions of ‘“‘ASTM
Standards on Textile Materials (with Related Information)”’ (25); Federal Specification
“Textile Test Methods” (70); the “Technical Manual and Year Book” of the American
Association of Textile Chemists and Colorists (23) ; and British Standards Institution Hand-
book “Methods of Test for Textiles” (29). Helpful references on testing methods in-
clude the AATCC 1949 monograph on “Analytical Methods for a Textile Laboratory’’ (22);
“Textile Testing, Physical, Chemical, and Microscopical,” by J. H. Skinkle (64); ‘““Textile
Analysis,” by S. R. and E. R. Trotman (69); and ‘“Textile Untersuchungen” by M. Nop-
itsch (54).

For microscopy, Hanausek’s “The Microscopy of Technical Products” (35) is helpful
when examining cordage and hair products; Shillaber’s “Photomicrography in Theory
and Practice” (62) is useful for these techniques. Von Bergen and Krauss’ ‘“Textile
Fiber Atlas” (74) and Wildman’s “Animal Fibres of Industrial Importance: Their Origin
and Identification’” (77) are general references. Also valuable to the microscopist are
two recent books in German, Herzog’s “Handbuch der mikroskopischen Technik fiir
Fasertechnologen” (41) and Luniak’s “Die Unterscheidung der Textilfasern” (47). For
identification and analyses of fiber mixtures, the methods of the American Association
of Textile Chemists and Colorists, the American Society for Testing Materials, and the
British Textile Institute are all well-known and widely used working tools.

“Textile Microscopy in Germany,” Report No. 13 in the Quartermaster Textile
Series (71), provides a valuable set of reference photomicrographs from Germany plus
some electron micrographs of fibers, illustrative of techniques employed in the United
States and Holland.

Reviews. Since 1917, a review chapter on fibers, textiles, and cellulose has been
included by the Society of Chemical Industry in its annual “Reports on the Progress of
Applied Chemistry”’ (81).

In 1932, the United States Institute for Textile Research published ‘“Textile Re-
search, A Survey of Progress” which reviewed the literature for 1931 and was intended
as the first of a series of such compilations. Unfortunately only one volume was published
(88).

In 1949, “Review of Textile Progress,” a new annual devoted exclusively to the tex-
tile industry, was started by a group from the Textile Institute and the Society of Dyers
and Colourists who felt the need for more complete information on textiles. The promi-
nently featured subjects include physics and chemistry of fibrous materials, fiber produc-
tion, and conversion of fibers into finished yarns. Two volumes have so far been issued,
covering 1949 and 1950 developments, respectively (87).

In 1950, the staffs of the Textile Research Institute and the Textile Foundation began
publication in the Textile Research Journal of annual reviews of research and development
in the field of textiles. The review of 1949 literature includes 826 references, that of 1950
literature, 1622 references (84).
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The 1951 Conference of the Textile Institute had as its theme: ‘“Textiles—the Past,
Present. and Future.” Progress during the past 100 years received particular attention
in the papers which are presented in full in the proceedings (86).

In 1949, a series of authoritative papers on the structure of textile fibers was
published by the Textile Institute in the Proceedings sectiongof Journal of the Textile
Institute (85). Three of the papers are general and five deal with specific natural fibers.

Specific Fibers. Literature on specific fibers is subdivided into the following classes:
cotton, wool and hair, silk, and the long vegetable fibers, with jute, flax and linen, hemp,

"ramie, and kenaf as constituents of the last class.

CorroN. The scope of the “American Cotton Handbook” (97) by Merrill, Macormac,
and Mauersberger is well deseribed in its subtitle as “A Practical Reference Book for the
Entire Industry.” This handy and widely used book includes the historical, statistical,
and economic background of the American cotton industry, and all phases of cotton manu-
facture from the growing of the plant through the testing and laundering of the finished
products. An extensive bibliography is included.

In 1896, the U. S. Department of Agriculture published a 433-page Office of Experi-
ment Stations Bulletin entitled “The Cotton Plant: Its History, Botany, Chemistry, Cul-
ture, Enemies, and Uses” (103), which is packed with interesting summaries of historical in-
formation, including a 62-page chapter on “Chemistry of Cotton.” The material pre-
sented is well documented with references up to that time. The historical review by
R. B. Handy is especially worthy of notice.

Of historical interest also is “The Structure of the Cotton Fibre” by F. H. Bowman,
published in 1908 (92).

In 1923, in the early days of the British Cotton Industry Research Association, seven
reviews of literature pertaining to cotton were published in the Transactions section of the
Journal of the Textile Institute (94).

Botanical and agronomical aspects of cotton are treated in ‘“The Wild and Culti-
vated Cotton Plants of the World” by Sir George Watt (104); ‘“The Development and
Properties of Raw Cotton” (90) and “Studies in the Quality of Cotton” (91) by W.
Lawrence Balls, one of the deans of the cotton industry; in “Cotton: History, Species,
Variety, Morphology, Breeding, Culture, Diseases, Marketing and Uses” by H. B. Brown
(95); and in “The Evolution of Gossypium” by Hutchinson, Silow, and Stephens (96).

“Cotton Research Proposals, a compilation of needed technical research on cotton
fiber utilization based on a report to the Secretary of Agriculture from the Cotton Advisory
Committee” is the lengthy title of a pamphlet prepared and published by the National
Cotton Council of America in 1947. This report will be of special interest to those who
plan and direct research programs (100).

WooL. “American Wool Handbook. A Practical Text and Reference Book for
the Entire Wool Industry” well describes this useful volume by Werner Von Bergen and
Herbert R. Mauersberger. The second edition, published in 1948, includes chapters on
historical and economic background, sheep breeds and raising, specialty fibers, physical
and chemical properties of wool, chemical and mechanical processing, testing, and
bibliographies (115).

William McMurtrie’s “Report upon an Examination of Wools and Other Animal
Fibers” published in 1886 by the Government Printing Office is still quoted (113). This
comprehensive report is based on a scientific examination of the fineness, strength, elas-
ticity, and felting properties of the wool of various breeds of sheep exhibited in 1880 at the
International Exhibition of Sheep, Wool, and Wool Products in Philadelphia.

Bowman’s “Structure of the Wool Fibre’’ published in 1908 is also of historical in-
terest (107). .

“Wool Quality” by S. G. Barker (105) presents a resume of world-wide chemical,
physical, and biological research on the wool fiber through 1931. The same author, in
1929, summarized the existing state of scientific knowledge of wool in an Empire Market-
ing Board publication, “Wool: A Study of the Fibre” (106).

Beginning in 1950, the Wool Bureau, Inc. (U.S. A.) has issued an annual bulletin in
which current wool research activities are reviewed, and suggestions are given for research
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and development studies in the areas of mill processing, laboratory tests and standards,
fundamental research, product development, and production and marketing. The 1952
edition adds a list of domestic and foreign research laboratories that are actively engaged
in wool research (116).

“Wool and Wool Manufactures (Basic Information Sources)” was issued in 1949
by the Inquiry Reference Service of the U. S. Department of Commerce. Especially
helpful in locating publications of the different federal agencies it also includes lists of
nongovernment books, directories, trade and professional associations, trade papers, and
research associations concerned with wool (114).

- Smk. “Bibliography of the Technical Literature on Silk” by F. O. Howitt (119)
is a comprehensive survey of the technological and scientific aspects of the literature to
1944. An explanatory introduction to silk technology and glossary of silk terms are
included.

Handbook No. 2 in the Textile Institute’s technology series, also by Howitt -(120),
covers the origin, properties, and economics of silk.

A recent book is “Silk, Biology, Chemistry, Technology,” by Carboni of the Silk
Experiment Station in Milan (117). This work is an up-to-date revision in English of a
standard Italian reference which covers the field from the cocoon through dyeing, with
chapters on analysis and properties of the fiber. i

The U. S. Department of Commerce issued “Silk and Synthetic Fibers, Yarns, and
Fabrics (Basic Information Sources)’”’ in 1948 (122). Government and nongovernment
publications, directories, trade associations and papers, and research organizations are
among the sources listed.

Lone VeGETABLE F1BERS. The long vegetable fibers include the bast or soft fibers,
such as jute, flax, and hemp; and the leaf or hard fibers, such assisal and abacé. Flax and
hemp are the oldest; jute gained commercial prominence since 1832, now ranking second
only to cotton in production; sisal and abac4 are relatively newcomers. The U. S. De-
partment of Agriculture has been publishing bulletins and reports on cultivation and proc-
essing of vegetable fibers since 1880. Significant contributions were the Office of Fiber
Investigations series (127) and Dewey’s “Fiber Production in the Western Hemisphere”
(125). “Long Vegetable Fibers” by Weindling, published in 1947 (140), describes
cultivation and commercial practices with emphasis on the American cordage fibers.
The “World Study of Hard Fibers and Hard Fiber Products” of the Department of Com-
merce appeared in two parts in 1949 and 1951 (139). Fabric Research Laboratories,
under a Navy contract, investigated the mechanical properties of hard fibers with refer-
ence to their use in cordage structures and reported results in their Technical Reports
3 and 4 (130). With soft fibers classed among strategic materials, the production and
processing of vegetable fiber plants have been accented since World War II. Progress
of sansevieria, ramie, and kenaf are reviewed in the Yearbook of Agriculture, 1950-51
(123). Economic aspects are covered in the Bureau of Agricultural Economics’ annual
“The Jute and Hard Fibers Situation,”” begun July 1951 (138).

The 1950-51 annual report of the Indian Central Jute Committee (145) mentions
the compilation of a 900-item bibliography covering jute science and technology since
1920. This committee published “A Review of the Position Reached in Technological
Research in Jute” by C. R. Nodder in 1949 (146). Chaudhury’s “Jute and Substitutes,”
published in 1933, is a useful treatise (142). The Textile Institute’s handbook on jute,
by H. L. Parsons, is already out of print (147).

An extensive bibliography on flax and linen may be found in Tobler’s “Der Flachs
als Faser- und Olpflanze” (162). Two reports were issued in 1946 by the Georgia In-
stitute of Technology on processing of domestic flax for textile use (151). U. 8. Depart-
ment of Agriculture Farmers’ Bulletin No. 1935 dealing with the growth and harvesting
of hemp was revised slightly and reissued early in 1952 (153).

The most recent general reference on ramie is Luniak’s book in German published in
1949 (159). History, nomenclature, botany, production, processing, and manufacture
are treated in the first part and the properties and uses in the second part. The latter
includes chemical, physical, and mechanical properties of the fiber including optical and
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electrical—also information on identification. In 1948, the Office of Technical Services
issued a report, “Ramie Production in Florida” (161); in 1949, the Fabric Research
Laboratories issued one on degumming of ramie (160). The latter investigation was
conducted under contract with the Office of Naval Research. A critical survey of ramie
by G. L. Carter and Paul M. Horton appeared in 1936 (154).

In March 1952, a bibliographical survey, “Kenaf (Hibiscus cannabinus L.),” by Lewis
P. McCann was published by the U. S. Department of Agriculture (165). A review of the
literature is followed by a bibliography of 115 references. An earlier review by Julian C.
Crane with 53 references appeared in 1947 (164). A joint contribution from the Ministry
of Agriculture of Cuba and the Office of Foreign Agricultural Relations of the U. S. De-
partment of Agriculture, published in 1951, concerns producing kenaf for fiber and for
seed (163). The work reported was carried out as part of the Point IV program of tech-
nical cooperation administered by the Technical Cooperation Administration, U. S. De-
partment of State. The Office of Foreign Agricultural Relations has issued several other
fact sheets on kenaf.

Abstract and Index Services

The textile field is served by several outstanding abstracting journals and indexing
services.

Chemical Abstracts (200) is usually the first choice. World-wide coverage of chemical
aspects of natural fibers, and annual and decennial subject and author indexes are among
its valuable features. It is interesting to note the first issue in 1907 contained a section
entitled ‘‘Dyes, Bleaching and Textile Fabrics.” The late L. A. Olney was in charge of
this section, a post he held until his untimely death in 1949.

The abstract section of the Journal of the Textile Institute (207), begun in 1918, has
undoubtedly the most complete coverage in the general field of textiles. The abstracts
are classified, and author and subject indexes are published annually. The subject index,
largely title entries arranged alphabetically under broad subjects, does not compare favor-
ably with the excellent, specific indexing in Chemical Abstracts.

Abstract sections are included in several other textile journals, among them Bulletin
de Vinstitut textile de France (198), Canadian Textile Journal (199), Journal of the Society of
Dyers and Colourists (206), Melliand Textilberichte (208), Textil Praxis (211), Textil
Rundschau (212), and Tiba (215). Textile Research Journal (213) had its own abstracts
through 1949. The American Dyestuff Reporter (193) occasionally carries foreign notes
which are reviews of articles appearing in foreign publications.

In 1944, both Natural and Synthetic Fibers (209) and Textile Technology Digest (214)
were started. The former, edited by Harris and Mark, is a loose-leaf literature and patent
service with full abstracts of selected articles. The latter, compiled by the Institute of
Textile Technology, has relatively short abstracts and covers leading textile journals.

Other useful abstract sources include Biological Abstracts (195), British Abstracts
(196), Chemisches Zentralblatt (201), Coton et fibres tropicales, Bulletin analytique (202),
Emgpire Cotton Growing Review (203), and Engineering Index (204).

Bibliography of Technical Reports (194) is an important guide with brief abstracts
to the many technical reports of investigations made by or for the United States military
forces and which have been released since the end of World War II.

The outstanding indexing journal is U. S. Department of Agriculture Library’s
Bibliography of Agriculture (224). With its monthly author, and annual subject and
author indexes and its coverage of world literature in agriculture and related sciences,
it is especially helpful in locating some of the less publicized reports. Superseding Cotton
Literature (225), which served the cotton interests so well from July 1930 through June
1942, it extends the service to other fiber interests.

Monthly Catalog of United States Government Publications (222) with both monthly
and annual indexes, is the most complete list of current U. S. government publications.

The “Technical Manual and Year Book of the American Association of Textile
Chemists and Colorists” (217) includes a very comprehensive annual index on chemical,
physical, technological, and biological aspects of textiles. This index has developed from
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a modest beginning into one of the most convenient listings, since it now contains the year’s
crop of articles arranged by authors, followed by an extensive subject index based on the
pattern set by Chemical Abstracts. The 1951 list included 937 references, for which much
credit is due W. H. Cady.

Agricultural Index (216) and Industrial Arts Index (221) include references on the
natural fibers and list the periodicals covered.

Bibliographies, Reading Lists, and Library Catalogs

Bibliographies, reading lists, and library catalogs often yield obscure references
that might otherwise be missed. Textile World’s Textile Bibliography (233) compiled by
Richard C. Scott, is the latest comprehensive list of English-language books. A similar
compilation, restricted to books published between 1930 and 1951 on scientific and tech-
nological aspects, is found in the 1951 “Technical Manual and Year Book of the Ameri-
can Association of Textile Chemists and Colorists” (228). In 1938, the Bureau of
Foreign and Domestic Commerce published its third edition of ‘“Textile Reading List, a
Partial Bibliography on Textile Information” (235).

The 1951-52 year book of the Textile Institute (231) includes both a listing of its li-
brary catalog and a classified list of books suggested for general reading on textile subjects.
Fifty-five pages of fine print were required for the library catalog.

The North Carolina School of Textiles Library maintains an up-to-date mimeo-
graphed accession list of its excellent collection of books and periodicals relating to textiles
(230).

Periodicals

Journals to be scanned regularly will be determined by individual interests and re-
quirements. In making selections, the wide scope of the natural fibers should be remem-
bered, plus the fact that journal titles are often misleading. Lists of periodicals are
available (236—40).

Many of the more important domestic and foreign technical journals are the official
organs of associations that either conduct or sponsor research. A few, with their sponsors,
are listed.

Country Journal Title Sponsor
Australia Textile Journal of Australia Associated Cotton Textiles Manufacturers of
Australia
Textile Society of Australia
Woolen and Worsted Manufacturers of Australia
Belgium Textielwezen Unie van Textielingenieurs en -bedrijfsleiders,
L'Union des Ingenieurs et Directeurs Textiles
Canada Canadian Textile Journal Canadian Association of Textile Chemists &
Colourists
Textile Society of Canada
France Bulletin de 'institut textile de France L’Institut Textile de France X
Fleur blew CoFgfédération Générale des Fabricants de Toile de
rance
Germany Melliand Textilberichte

Great Britain

Empire Cotton Growing Review
Transactions of the Faraday Society
Discussions of the Faraday Society
Journal of the Textile Institute

Journal of the Society of Dyers and
Colourists

Vereins der Textil-Chemiker und -Coloristen
(VTCC)

Empire Cotton Growing Corp.

Faraday Society

Textile Institute and British Cotton, Linen, Silk,
and Wool Research Associations.
Society of Dyers and Colourists

India Jute Bulletin Indian Central Jute Committee

Norway Norsk-Tekstil Tidende Norsk Tekstil Tiknish Forbund

Sweden Meddelanden Frin Svenska Textil- Svenska Textilforsknings-institutet

forsknings-institutet

Switzerland Textil Rundschau Schweizerischen Vereins der Chemiker-Coloristen
und der Kommission (Textilindustrie) des
Schweizerischen Verbandes fiir die Material-
priifungen der Technik

U. S. A, American Dyestuff Repcrter American Association of Textile Chemists and

ASTM Bulletin

Papers of the American Association
of Textile Technologists

Tezxtile Research Journal

Textile Technology Digest

Colorists R
American Society for Testing Materials
American Association of Textile Technologists

Textile Research Institute
Institute of Textile Technology
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Miscellany

In addition to the general references, abstracting and indexing services, bibliographies,
and periodicals, there are many miscellaneous sources of original data and information.
These include government agencies, national and international trade and research or-
ganizations, research and consulting laboratories, and textile schools. Some sources
have been listed in the bibliography. The “ASLIB Guides to Sources of Information in
Great Britain” (241) is a guide to relevant libraries, loan services, museums, the De-
partment of Secientific and Industrial Research, organizations, and publications (in-
cluding periodicals in general and those printing abstracts or lists of references, direc-
tories, annuals, and yearbooks). The “World of Learning, 1952” (246) is a guide to
educational, scientific, and cultural institutions. The ‘“Year Book of the Textile In-
stitute and Library Catalogue No. 4 (244) includes general information on the Textile
Institute and its services; list of publications; a library catalog, including periodicals
received; technical information; information on standardization in textiles, terms, and
definitions; and addresses of research associations, textile societies, and other organiza-
tions. The “Yearbook of International Organizations” (251) is a guide to the United
Nations, the Specialized Agencies, and other intergovernmental bodies and some inter-
national nongovernmental organizations.

No doubt many other possibilities will be suggested by particular circumstances.
Knowledge of where research is being conducted and by whom can usually be acquired
through reading scientific and trade periodicals and by attending scientific meetings.
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- Literature of Man-Made Fibers

C. C. CONRAD and P. M. LEVIN

Textile Fibers Department, E. I. du Pont de Nemours & Co., Inc., Wilmington, Del.

Searchers in the literature of man-made fibers should
be familiar with sources of literature on fundamental
scientific research work, applied research, testing
methods, economic aspects of the industry, and other
general news. This paper introduces the newcomer
in the industry to the most important literature sources
of the field and presents a bibliography of sources,
grouped according to their relation to these various
aspects of the man-made fiber industry. This bibli-
ography is adaptable to the individual requirements
of the searcher.

The searcher who dips into the literature of man-made fibers finds himself faced with a
young but sprawling field. The sharply increased production of man-made fibers in the
past few decades has been accompanied by a widening range of interests on the part of
the fiber manufacturer. His activities have spread from the raw material sources, through
fiber manufacture, then to textile processing, and finally to the end use of the textile
material itself.

For this reason the searcher may find that on one hand he must be familiar with
sources of fundamental scientific research work, whereas on the other hand he may be
required to look in as empirical a field as fiber sizing agents.

The appearance within the past 5 or 6 years of new annual reviews of textile fibers
literature exemplifies the growing awareness of the need for some form of periodical that
will regularly tie together the widespread edges of the industry.

In this paper the newcomer in the industry is introduced to the most important
literature sources for man-made fibers; and the experienced worker is given some new
ideas on literature sources. Many references cited will also be found in other papers of
this series on the literature of textile fibers. This duplication is illustrative of the im-
possibility of completely separating the literature of man-made fibers from that of natural
fibers. The authors feel that this duplication is necessary because it points up the com-
mon practice of combining in one source information on both types of fibers. The searcher
should be aware of this practice, so that valuable sources will not be overlooked. .

A definition of man-made fibers will help set the stage for the bibliography. Man-
made fibers are those fibers that do not occur in nature as useful textile fibers but can
be made from naturally occurring or synthetic chemicals; thus these fibers include re-
generated cellulose, regenerated protein, cellulose-derivative, polyamide, polyester,
polyvinyl, and polyacrylic fibers. To distinguish fibers made of naturally occurring
chemicals, such as cellulose, casein, corn zein, and peanut protein, from fibers made of
synthetic chemicals, the latter group is called synthetic fibers.

When the searcher consults the literature, he more or less consciously directs his
attention to a specific type of literature source, depending on his objective. With this in
mind, various sources have been classified from the standpoint of content and are ar-
ranged in groups in the bibliography presented at the end of this paper; where testing
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methods can be found, where economic figures on textile fiber production can be found,
where fundamental research work is recorded, and where some of the other many facets
of the industry are described.

History

The most thorough historical treatment of man-made fibers appeared recently in the
book “Development of Some Man-Made Fibres” (15). The chapter on synthetic fibers
has an especially good bibliography. Detailed descriptions of the history of man-made
fibers in the United States can be found in the “American Handbook of Synthetic Tex-
tiles” (9), recently off the press, and “Matthews’ Textile Fibers” (10). A new and sixth
edition of the latter volume is believed to be under way.

A price-trend history of the United States rayon industry can be found in Markham’s
recent book, ‘“Competition in the Rayon Industry” (8).

The first book on manufacture appears to have been Foltzer’s “Artificial Silk and
Its Manufacture,” published in France in 1903 (3). The struggles during the formative
years, the first production methods, and subsequent developments through the late
twenties have been covered by a number of authors writing in the period 1903 to 1930:
Avram (1), Faust (2), Foltzer (3), Hottenroth (5), Reinthaler (13), and Margosches (7).

Abstracts and Indexes

With the coming of age of the industry, specialized abstract services have made their
appearance. Probably the most thorough of these is offered in “Natural and Synthetic
Fibers” (21), edited by Harris and Mark. This compilation contains a good subject
index and publishes detailed abstracts. The abstract pages are issued in loose-leaf form
and may be filed in various ways depending on the needs of the library. The usefulness
of these abstracts is, however, limited by the youth of the service—it was established in
1944. .

A monthly abstract service is offered by the Institute of Textile Technology, Char-
lottesville, Va., under the title Textile Technology Digest (24). This digest may be of particu-
lar interest to organizations that do not maintain a library or information group. Each
issue is subdivided by headings covering various fibers and various aspects of the industry.

While these new services are of distinct value, a searcher must rely principally on the
older abstract journals and indexes. The Department of Scientific and Industrial Re-
search of Great Britain concluded recently, contrary to many popular opinions (120),
that 909, of the useful technical and scientific papers is eventually abstracted. The
chief problem is how to find these abstracts. The man-made fiber field has fairly ade-
quate resources in this respect. .

The extensive value of Chemical Abstracts (19) is well known. The Engineering Index
(20) covers the engineering field selectively, not comprehensively; important engineering
advances such as dielectric drying are well covered. This index, issued annually, contains
major and minor subject headings, with abstracts, and extensive cross-indexing. An
alphabetical list of all names mentioned in the abstracts is also included.

The abstracts of the Journal of the Textile Institute (23) are very convenient, once the
user has become accustomed to the slight differences in terminology—for example, an
important index heading is ‘“Manufactured Fibers.” These abstracts have annual sub-
ject, name, and patent number indexes.

Fairly general and less technical articles on man-made fibers can be found in the
Industrial Arts Index (22), which lists only titles and sources.

A cumulative bibliography of unclassified government reports was issued in 1947
by the Office of Technical Services of the Department of Commerce (28). A current
bibliography, Bibliography of Technical Reports (17), with abstracts, is published monthly
for publication board (PB) reports and contains a section on textiles. These reports are
most generally useful because they record the results of government textile testing pro-
grams, which would indicate new fields of uses for man-made fibers, and surveys of for-
eign production.
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During the period 1946 to 1948, coverage included a great volume of German docu-
ments seized at the conclusion of World War II. While occasionally even today a number
of such items still appear as entries, their volume has materially diminished.

Periodic Reviews

Two outstanding periodic reviews have recently appeared. One is published jointly
by the Textile Institute and the Society of Dyers & Colourists, both in England (29).
The first volume of this review appeared in 1949 with the stated purpose of being addressed
to “all scientists and technologists concerned with textiles.” Each volume has major
headings such as research, production, ete.; and these are subdivided according to fiber
type. Each volume also contains an author and subject index.

In 1950, the Textile Research Institute published in the May issue of the Textile Re-
search Journal (30) a review for 1949 covering the field under several major headings such
as high polymer studies, fiber-fabric relationships, etc. The reviews for 1951 and 1952
occupied full monthly issues.

The “Technical Manual and Year Book” (16) of the American Association of Textile
Chemists and Colorists offers an annual review that covers dyeing, testing methods,
identification of fibers, and other material often related primarily to fabrics.

Sources on Basic Research

Chemical Abstracts (19) will probably satisfy most requirements for literature on re-
search in fiber-forming materials. The first United States articles on synthetic fibers and
fiber-forming polymers appeared largely in the Journal of the American Chemical Society
(32). The rapid growth of polymer science fostered the establishment of the Journal of
Polymer Science (35) in 1945. The usefulness of this monthly journal as a medium for
the publication of fundamental research papers has also been enhanced by the fact that
details appear in this journal that would ordinarily be edited out of other journals.

The German counterpart of the Journal of Polymer Science is Makromolekulare Chemie
(38) which appears irregularly.

The Textile Research Journal (40) is one of the most familiar publications for funda-
mental research in both man-made fibers and fabrics. The transactions of the Journal of
the Textile Institute (36) usually carry articles on the physical chemistry of fibers, as well
as more general material designed for the entire industry.

The Bulletin de Uinstitut textile de France (31) first made its appearance in 1947.
Coverage includes reports of laboratory work with summaries in both French and English,
and abstracts of world textile literature.

The Shirley Institute Memoirs (39) began to include research papers on rayon in
1930 and now reports some of the more important British research.

General Journals

The textile industry is characterized by a host of journals that are marginal in the
sense that they contain a little bit of everything. For example, Modern Textiles Maga-
zine (46), formerly known as Rayon and Synthetic Textiles, usually contains some articles
on fairly fundamental research in man-made fibers or textiles. Besides this, the journal
contains at various times articles for mill operating personnel, articles on dyeing, pro-
dnetion and consumption statistics, articles on new equipment, yarn prices, and similar
material that could be of interest to almost anyone in the industry.

Despite its title, the American Dyestuff Reporter (41) frequently publishes material
relating to man-made fibers because it publishes the proceedings of the American Associa-
tion of Textile Chemists and Colorists. It also runs abstracts of other literature and
patents, a feature found in most of the general journals of this type.

In England, Skinner’s Silk and Rayon Record (50) covers the industry in a similar
way, perhaps on a more expansive scale. This monthly journal has an interesting tech-
nical column entitled “What’s New” and a useful list of trade-marks in each issue, in
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addition to the usual general articles and abstracts. Of particular value is the section
“Modern Textile Auxiliaries” which has been featured since February 1950. The first
1500 entries in this series have recently been published in book form (68).

The Journal of the Society of Dyers and Colourists (44) is somewhat like American
Dyestuff Reporter as far as man-made fibers are concerned.

The best French journal in this category is Rusta-Rayonne (49), which recommenced
publication following a suspension during World War II. The Swiss representative in
this class is Textil-Rundschau (51).

Melliand Textilberichte (45) covers the entire textile industry; it carries fundamental
and applied research, economic figures, and literature abstracts. This journal also offers
its abstracts in a separate service printed on one side of a sheet to permit individual in-
dexing of each abstract. Reyon Zellwolle (48) is similar but devoted to man-made ﬁbers
Covering the same field is a new journal, Faserforschung und Textiltechnik (43).

Many other textile journals are published both here and abroad and generally aimed
at mill operating personnel and textile executives. Some of these, such as Textile World
(69), Canadian Textile Journal (63), America’s Textile Reporter (52), Textile Industries and
Fibres (57), Papers of American Association of Textile Technologists (47), and the British
Rayon & Silk Journal (42), frequently print good survey articles on man-made fibers.
These articles are useful in keeping up to date in a field of increasingly rapid develop-
ments. In most instances, these general articles are picked up by Industrial Arts Index
or the Engineering Indezx.

Testing Methods

The two best sources for testing methods are the ‘“Standards on Textile Materials”
of the American Society for Testing Materials (92) and the “Technical Manual and Year
Book” of the American Association of Textile Chemists and Colorists (16). The latter
group has also published a separate manual on analytical methods.

Garner (93) has recently published in England the most thorough volume yet avail-
able on various testing procedures.

New experimental testing methods and test instruments are frequently described
in the Review of Scientific Instruments (96) and the Journal of Applied Physics (94).

Production Methods

The most extensive information on methods for producing man-made fibers lies in
the patent literature. A thorough search of chemical patents since 1907 can be made
by use of Chemical Abstracts; fortunately, the searcher interested in man-made fibers
will have little occasion to go back earlier. Siivern’s “Die Kiinstliche Seide” (85) and
Faust’s “Celluloseverbindungen” (65) offer useful literature and patent digests. Un-
fortunately, both these appear to be out of print and thus not generally available. Siiv-
ern’s fifth edition and first supplement covers the period through 1928 and Faust, in two
volumes, through 1935.

Weber and Martina (89) have recently published a volume that includes the patent’
literature -on man-made fibers for 1939 to 1950. This survey is recommended especially
for its coverage of European patents.

Forthcoming volumes of the ‘“Encyclopedia of Chemical Technology” (99) will have’
sections on rayon, acetate, and synthetic fibers, accompanied by extensive bibliographies.
With the exception of the patent literature, the material in the encyclopedia will represent
most of the latest production methods.

Many of the general books listed in the bibliography, such as Preston’s ‘“Fibre
Science” (77), Leeming’s ‘“‘Rayon—The First Man-Made Fiber” (6), Moncrieff’s “Arti-
ficial Fibers” (76), Houwink’s ‘“Elastomers and Plastomers, Their Chemistry, Physics,
and Technology” (78), Gotze (67), and Herzog (98) have descriptions of production
methods which, although sometimes out of date, are generally informative to newcomers
in the industry.
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Economics

The most valuable source of price, production, and consumption statistics is Textile
Organon (101). This periodical has published a valuable cumulative volume of textile
statistics running through 1950. It also publishes an annual directory of man-made
fiber producers, which describes fiber types from producers throughout the world and
defines the trade-marks for synthetic fiber types.

Dictionaries and Directories

Words are frequently met which are old in the textile industry but new to the in-
creasing numbers of technically trained people entering the man-made fiber industry. The
“Callaway Textile Dictionary’”’ (103) and the ‘‘Mercury Dictionary of Textile Terms”
(105) are useful reference sources. The latter is more detailed and extensive in its coverage.

Another fairly useful reference volume is the ‘“Textile Brand Names Dictionary”
(106) which covers the years 1934 through 1947. Even more valuable is Haynes’ book,
“Chemical Trade Names and Commercial Synonyms” (104), which is a good source for
the identification of the numerous chemicals used in the production of man-made fibers.

Spinning and Weaving Man-Made Fibers

Although the word “spinning” frequently means the production of man-made
fibers, it is used here in the sense of spinning man-made staple into yarn.

The latest compilation of developments in this field of spinning and weaving man-
made fibers can be found in an annual section published each September by Textile
World (118).

Development of blends containing man-made fibers is too new a subject to have an
extensive literature. The most complete information available to date is a series of papers
published in the August 1952 issue of the Journal of the Textile Institute (112).

Books

In the bibliography, books that the authors of this paper have found especially use-
ful are listed. These are, of course, in addition to those books listed under other head-
ings in the bibliography.

All these books are most useful as introductory material for newcomers or for those
seeking general information from the widespread corners of the man-made fiber industry.

The bibliography contains more references than are actually cited in this paper.
It does not, however, cover all the available literature on man-made fibers. Only those
sources are described that are believed to be immediately useful. Individual require-
ments can modify and slant this bibliography toward individual uses.
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