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FOREWORD

In an address delivered in Boston on May 18, 1917, Frank W.
Taugsig, distinguished first chalrman of the Tariff Commission, de-
lineated the responsibility of the newly established Commission to
operate as a.source of objective, factual information on tariffs and
trade. He stated that the Commission was already preparing a catalog
of tariff information-~

designed to have on hand, in compact and simple
form, all available data on the growth, develop-
ment and location of industries affected by the
tariff, on the extent of domestic production,

on the extent of imports, on the conditions of
competition between domestic and foreign products.

The first such report was issued in 1920. Subsequently three series
of summaries of tariff information on commodities were published-~in
1921, 1929, and 1948-50. The current series, entitled Summaries of
Trade and Tariff Information, presents the informatlon in termms of the
tariff items provided for in the eight tariff schedules of the Tariff
Schedules of the United States (abbreviated to TSUS in these volumes),
which on August 31, 1963, replaced the 16 schedules of the Tarlff Act
of 1930.

Through its professional staff of commodity specialists, econo-
mists, lawyers, statistleians, and accountants, the Commission follows
the movement of thousands of articles in international commodity trade,
and during the years of its exlstence, has bullt up a reservoir of
knowledge and understanding, not only with respect to imports but also
regarding products and their uses, techniques of manufacturing and
processing, commercisl practices, and markets. Accordingly, the Com-
mission believes that, when completed, the current series of summaries
will be the most comprehensive publication of its kind and will present
benchmark information that will serve many interests. This project,
although encyclopedic, attempts to conform with Chairman Taussig's
admonition to be "exhaustive in inquiry, and at the same time brief
and discriminating in statement."

This series 1s being published in 62 volumes of summaries, each
volume to be issued as soon as completed. Although the order of pub-
lication may not follow the numerical sequence of the items in the
TSUS, all items are to be covered. As far as practicable, each volume
reflects the most recent developments affecting U.S. foreign trade in
‘the commodities included.
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INTRODUCTION

This volume is one of a series of 11 volumes of Summaries of
Trade and Tariff Information on metals and metal products. It in-
cludes summaries relating to most of the machinery which is provided
for in part 4, subparts A, B, C, and D of Schedule 6 of the Tariff
Schedules of the United States (TSUS). This volume is identified as
volume 6:8.l

The value of apparent U.S. consumption (U.S. producers' ship-
ments plus imports minus exports) in 1967 of the articles discussed in
the 29 summaries in this volume is estimated at about $26.5 billion.
This is about $2.5 billion less than the estimated value of U.S. pro-
ducers' shipments of these articles in the same year because the
value of U.S. exports was significantly larger than that of imports.

The total value of imports of the articles covered by this vol-
ume amounted to $1,082 million in 1968--about 20 percent more than
in 1967 ($903 million) and 40 percent more than in 1966 ($775 million).
The aggregate value of the imports in 1967 accounted for about 3.4
percent of the estimated value of apparent U.S. consumption. The
value of imports as used in this volume is generally the foreign market
value and therefore excludes U.S. import duties, freight, and trans-
portation insurance; if the ratio of imports to consumption were based
on- landed, duty-paid value of imports, the ratio would be somewhat
larger. The products included in this volume were imported from many
countries; however, the three principal sources--Canada, West Germany,
and the United Kingdom--accounted for more than three-fourths of the
total.

Of the principal product groups discussed in this volume, the
most important in terms of the foreign value of imports in 1968 were
internal combustion engines and parts ($494 million) and agricultural
and horticultural machinery and parts ($190 million).

Based on imports (dutiable and duty-free) in 1968, the average
ad valorem equivalent of the many rates applicable at the end of 1968
to the articles convered in this volume was 4.8 percent. The average
ad valorem equivalent for the dutiable articles only was 9.3 percent.
Duty-free imports in 1968 were valued at about $524 million, or the
equivalent of 48 percent of the value of all imports considered here.
Duty-free imports consisted principally of agricultural and horti-
cultural machinery and parts which have been duty-free since adoption
of the Tariff Act of 1930 and Canadian articles entered under the pro-
visions of the Automotive Products Trade Act of 1965. Of the 88 items

1/ For this and other summary volumes, the number to the left of the
colon designates the TSUS schedule involved and the number to the right
of the colon indicates the sequence of the volume in the series for
that schedule, as listed on p. ii in this volume for schedule 6. Vol-
umes published heretofore are listed on the inside of the back cover.



2 INTRODUCTION

in the Tariff Schedules of the United States discussed in this vol-
ume (listed on page vii), 58 were the subject of concessions granted
by the United States in the sixth (Kennedy) round of trade negotia-
tions under the General Agreement on Tariffs and Trade (GATT). The
great bulk of the concessions amounted to 50 percent reductions in
the applicable duties. The rates of duty applicable to the other 30
TSUS items were not affected by the trade conference; however, the
articles covered by 18 of these items are entitled to free entry
under the provisions of the Automotive Products Trade Act of 1965 and
8 items are entitled to duty free entry under the provisions of the
Tariff Act of 1930, as originally enacted.

Appendix A to this volume reproduces pertinent segments of the
Tariff Schedules of the United States Annotated (1969) relating to
the items covered by this volume. It includes the general headnotes
to the TSUS, the headnotes to schedule 6, the headnotes to part 4
and subparts A, B, C, and D of part 4, and the invididual product
descriptions. The interpretive headnotes clarify the relationships
between the various tariff items and define many of the terms used in
the descriptions. Appendix A also gives the rates of duty applicable
to the individual TSUS items, including the staged annual rate modifi-
cations that resulted from concessions granted by the United States in
the sixth round of trade negotiations under the GATT. Notes in the
appendix also document changes in the legal text of the tariff sched-
ules after these schedules went into effect on August 31, 1963, in-
cluding changes in the statistical annotations of items. The shaded
areas in appendix A cover headnotes and TSUS items not included in the
summaries in this volume.

Appendix B to this volume provides data on the value of the U.S.
imports in 1968 by TSUS items included in the individual summaries of
this volume. The data also show the percentage changes in imports
from 1967 and the three principal countries which supplied imports in
1968.



VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT 3.

TSUS
Commodity item

Steam and other vapor-generating boilers, and

parts ~ - ————— - - - 660.10
Economizers, superheaters, and certain equipment

for use with such boilers; condensers for vapor

engines and power units; and parts - 660.15

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969).

U.S. trade position

The United States is the world's largest producer and consumer of
vapor-~generating boilers and auxiliary equipment; the value of U.S.
consumption in 1967 was about $666 million. U.S. exports of these
products during 1958-67 accounted for 9 to 28 percent of the value of
U.S. producers' annual shipments; U.S. imports have been relatively
insignificant.

Description and uses-

This summary covers boilers that are used for generating steam
and other vapors (e.g., mercury vapor units) and auxiliary apparatus,
such as economizers, superheaters, soot removers, and gas recoverers,
which are used to improve or maintain the efficiency of boilers.
Boilers as separate articles or together with auxiliary apparatus,
whether or not assembled, are provided for under TSUS item 660.10.
Condensers for use with vapor engines and power units and parts of
boilers, auxiliary apparatus, and condensers are also included here.
Central-heating hot-water boilers capable of producing low-pressure
steam, however, are not included (see separate provisions such as

items 653.45 to 653.50 and 688.40).

Boilers vary widely in size and design, depending on their end
use. They are generally fired by such fossil fuels as coal, fuel oil,
coke, or natural gas and are designed to provide liquids with maximum
exposure to heat in order to facilitate their vaporization.

An economizer consists of headers and a bank of tubes arranged so
that boiler feedwater can be preheated as it passes through the tubes
to the boiler; economizers utilize the waste heat of flue gases or
exhaust steam as a source of heat. Superheaters are coils or other
devices through which steam from a boiler passes in order to be further
heated (above a temperature of 100° centigrade). One type of soot

February 1969
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L VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT

remover consists of a tube (fixed or retractable) with a number of
Jets controlled by a valve; steam or compressed air is blown through
the jets to remove soot and other deposits from the tubular parts of
steam-generating installations. Gas recoverers are devices used to
return exhaust gases to boiler furnaces for combustion of unburnt par-
ticles. Steam condensers are of various types. One type of steam
condenser is a surface condenser which consists of a cylindrical shell
enclosing a system of tubes; steam enters the cylinder and is con-
densed by cold water passing through the tubes. Steam condensers are
used primarily to condense exhaust steam from an engine or turbine
into water, thereby reducing the back pressure of the steam and in-
creasing the power of the engine; water from the condenser is re-
turned to the boller at as high a temperature as possible for use as
feedwater.

The boilers, auxiliary apparatus, and condensers considered here
are used in combination with prime movers to generate electricity and
propel marine vessels; they are also used in supplying power and
process steam to industrial plants, for institutional cooking and heat-
ing, and for various other applications.

In the United States, the installation and operation of boilers
and pressure vessels are regulated by laws of the individual States.
The States generally require that boilers conform to design standards
and specifications set forth in the Boiler and Pressure Vessel Code
of the American Society of Mechanical Engineers (ASME) or to State
codes, which are often identical to the ASME code. Many States further
require that boilers and pressure vessels be stamped with the official
ASME code symbecl, which indicates that they have been produced and
inspected in accordance with the code. Since the ASME does not author-
ize manufacturers other than those situated in the United States and
Canada to use their code symbol stamp, this practice has restricted
imports of boilers and boiler parts.

Related products discussed in summaries in volume 6:7 are central-
heating hot-water boilers which are also capable of producing low-
pressure steam (item 653.50). Those discussed in this volume (6:8)
are steam engines and turbines (items 660.25 and 660.30), heat ex-
changers (item 661.70) and certain nuclear powerplant components
(various items); and furnace burners, mechanical stokers, mechanical
grates, and mechanical ash dischargers (item 661.25). Steel plates
and tubing which have not been advanced to the stage where they are
identifiable as finished or unfinished parts of boilers are excluded
from this summary.

February 1969
6:8



VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT 5

U.S. tariff treatment

The column 1 (trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1969) are as follows:

: : Rat : U.S. concessions granted
o : °8Y€ . 4in 1964-6T trade confer-
TSUS

I : Commodity f Pi;or ence (Kennedy Round)
item : : :Second stage,:Final stage,
:Jigéal’: effective : effective
: :Jan. 1, 1969 :Jan. 1, 1972
660. lO Steam and other vapor- : 13% ad: 10.5% ad : 6.5% ad
: generating boilers (ex- : wval. : val. t val.
cept central~heating : :
hot-water boilers cap-
able also of producing
low-pressure steam), and :
: parts. : : :
660.15: Economizers, superheaters, : 14% ad: 11% ad val. : 7% ad val.

soot removers, gas re- : wval. :
coverers, and auxiliary :
plants for use with

steam and other vapor-

generating boilers; con- :

densers for vapor en-

gines and power units;

all of the foregoing

and parts.

The tabulation above shows the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions granted by the United States in the sixth (Kennedy) round
of trade negotiations under the General Agreement on Tariffs and Trade
(GATT). Only the second and final stages of the five annual rate
-modif%cations are shown above (see the TSUSA-1969 for all of the staged
rates).

The prior rate shown in the preceding tabulation for item 660.15
had remained unchanged from the effective date of the TSUS, August 31,
1963, through 1967. The prior rate for item 660.10 had been in effect
since January 1, 1966, when the first stage of a compensatory concession
granted to Canada (Presidential Proclamation 3694, Dec. 27, 1965) re-
duced the initial TSUS rate of 14 percent to 13 percent. This latter
rate was scheduled to be further reduced to 11 percent in two addi-
tional stages; however, these stages were not implemented, and instead
a concession was granted by the United States on this item in the GATT
negotiations concluded on June 30, 1967.

February 1969
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6 VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT

U.S. consumption

The estimated value of apparent U.S. consumption (new installa-
tions) of vapor-generating boilers and auxiliary equipment declined
from about $LLO million in 1958 to $280 million in 1962 and then in-
creased annually to $666 million in 1967 (teble 1). Consumption de-
clined from 1958 to 1962 meinly because domestic utility companies
interconnected and pooled their electrical generating capacities and
began using computers effectively to forecast power requirements for
their systems, thereby reducing the need for constructing additional
reserves of generating capacity. The sustained growth in consumption
from 1962 to 1967 was due primarily to increasing reguirements for
electrical energy. This growth was also stimulated by the passage of
investment tax credit legislation in 1962 and by major power blackouts
that have occurred in recent years.

As in recent years, consumption of vapor-generating boilers in
the future will probably be affected by increased competition between
fossil-fueled powerplants (which use these boilers), nuclear power
plants, and hydro-powerplants. The abundant domestic reserves of low-
cost fossil fuels and the continuing advances in the development of
highly efficient steam boilers indicate that these boilers will be
used extensively in the contruction of new power plants for many years;
however, it is forecast by the U.S. Department of Commerce that more
than 60 percent of all generating capacity to be installed in the
1970's will be nuclear. Thus, the relative importance of conventional
power boilers in generating electricity will apparently decline.

U.S. producers

It is estimated that more than 100 U.S. establishments produce
vapor-generating boilers and auxiliary equipment as their primary
products. The four largest boiler producers are believed to account
for substantially more than half of the value of total U.S. production
of the equipment considered here. Producing establishments are situ-
ated principally in the East North Central and Middle Atlantic States,
especially in Pennsylvania and Ohio. The major manufacturers of
steam boilers are sharing in the rapidly expanding market for nuclear
pover-generating equipment and are expanding their manufacturing
facilities accordingly. This is due primarily to the fact that essen-
tially the same types of facilities, know-how, and experience required
to fabricate conventional steam generators and auxiliary equipment are
required to produce heavy-walled pressure vessels, heat exchangers,
and other nuclear power equipment.

Small boilers are frequently shipped as complete units; however,
boilers used by utility companies are so large that they are shipped

February 1969
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VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT T

"knocked down®_ Therefore, manufacturers of these boilers generally
furnish crews to assemble and test the boilers at the installation

sites.

U.S. boiler producers are believed to have a definite techno-
logical lead over their foreign competitors, particularly in the field
of power-generating boilers. Metallurgical advances, improved designs,
and improved manufacturing processes have permitted the construction
of large boilers which operate at very high pressures and temperatures.
These supercritical pressure units produce substantially more steam
per hour than older boilers and consequently have resulted in im-
proved efficiency. Some of the most efficient new steam~generating
units require less than three-fourths of a pound of coal to produce
a kilowatt hour of electricity, whereas in the early days of the utility
industry, more than 3 pounds of coal was required to produce each
kilowatt hour.

U.s. production

The estimated value of U.S. producers' shipments of the equipment
considered here declined from $485 million in 1958 to $355 million in
1960, and then increased annually to $735 million in 1967. Data from
the U.S. Department of Commerce on new orders received by U.S. pro-
ducers for steel power boilers indicate that shipments will remain
at a high level during 1969 and 1970. Although new orders received
from electric utility customers for boilers declined slightly during
1966 and 1967, orders received for them for use in ship propulsion,
in water desalinization plants, and for other applications continued
to increase. The long lead time (12 to 24 months) required in manu-
facturing power boilers makes it possible to forecast industry ship-
ments reliably for a 2-year period.

U.S. exports

During 1958-68 the value of U.S. exports of boilers and auxiliary
equipment fluctuated between $3L4 million in 1960 and $108 million in
1962. As a percentage of the total value of U.S. producers' shipments,
U.S. exports amounted to 9.5 percent in 1960, 27.6 percent in 1962,
and 9.7 percent in 1967. The strong domestic demand for power boilers
during the past several years is believed to have resulted in such a
high level of activity in domestic boiler-manufacturing plants that
U.S. producers have limited their efforts to secure export orders.

The principal markets for U.S. exports of boilers and auxiliary
equipment during 1965-68 were Spain, Japan, Canada, India, Iran, and
Italy {table 2). Exports have consisted predominantly of high-
pressure boilers used for generating electricity, and parts and

February 1969
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8 VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT

accessories for such boilers (table 3). Exports of boilers to less
developed countries have been stimulated by loans obtained through
the Agency for International Development; a condition of such loans
is that they be used to purchase goods produced in the United States,

U.S. exports of boilers and auxiliary equipment have been ad-
versely affected by ocean freight rates, which generally result in
U.S. exporters paying higher rates than their foreign competitors over
the same distances. Because of the weight and bulk of the articles
considered here, freight rates are an important factor in determining
the cost of exporting them. Exports have also been affected by certein
foreign boiler codes which are less stringent than U.S. codes. These
less stringent codes permit products of lesser quality to compete
with U.S.-produced units that generally conform to higher standards.

U.S. imports

U.S. imports of boilers and auxiliary equipment were not sepa-~
rately reported in official statistics prior to the adoption of the
TSUS on August 31, 1963. The value of U.S. imports of these products
increased from $0.7 million in 1964 to $2.4 million in 1967 and 1968;
however, in 1967, imports were still insignificant in relation to
domestic production, consumption, and exports. Canade has been the
principal source of imports, accounting for more than 50 percent of
the total during 1964-68. Other sources of imports have included
Japan, the United Kingdom, West Germany, and Switzerland (table L4).
Imports have consisted of such items as steel castings (boiler parts),
principally from Canada, and economizers.

The small volume of imports of the articles considered here in
relation to U.S. consumption is attributable to (1) the high quality
and efficiency of equipment supplied by domestic producers, (2)
the expense foreign suppliers encounter in furnishing U.S. customers
with design, engineering, and installation services, and (3) the
difficulty foreign suppliers have in complying with U.S. boiler codes,
which are often quite different from those applicable to articles
produced for their home markets.

February 1969
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VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT

Table 1.~--Steam boilers and auxiliary equipment: U.S. producers'
shipments, imports for consumption, exports of domestic merchandise,

and apparent consumption, 1958-68

(In thousands of dollars)

U.S. : :
. . . ) Apparent

Year ;Sﬁzgizgizsl/; Imports : Exports ;consumption 1/
1958~ mmmmmmm e e : 485,000 : 2/ 45,729 : 440,000
1959———mm e e e : 395,000 : 2/ 50,166 : 345,000
1960- —_— : 355,000 : 2/ 33,894 : 320,000
1961 : 365,000 : 2/ ¢ kk,ho9 : 320,000
1962- : 390,000 : 2/ : 107,604k : 280,000
1963- : 405,000 : 2/ :+ 67,493 : 340,000
196U e 455,000 : 690 : 47,398 : 408,000
1965 ———— 540,000 : 660 : T2,643 : 468,000
1966———mmmm e : 635,000 : ~ 1,378 : 76,429 : 560,000
1967 =mmmm e e e : 735,000 : 2,387 : 71,521 : 666,000
1968——————— e : 2/ 2,02 : 66,509 : 2/

1/ Estimated by the staff of the U.S. Tariff Commission.

2/ Not available.

Source: Compiled from official statistics of the U.S. Department of

Commerce, except as noted.

February 1969
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Table 2.--Steam boilers and auxiliary equipment:
of domestic merchandise, by principal markets, 1965-68

(In thousands of dollars)

VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT

U.S. exports

Market 1965 1966 1967 | 1968
SPain———— e 13,473 : 13,250 : 19,782 : 11,680
Republic of Korea--——=————wmem——eae—— 180 : 678 : L4,706 : 7,189
Canada—————mmmm e 6,156 6,915 : 5,753 : 6,398
Chilemm—m o oo 1,256 645 : 778 : 3,006
Japan e 8,436 : 12,71k : 3,4k0 : 2,559
TaiWan=~————mm e e ¢ 4,331 720 : 2,492 : 2,521
Italy—--——=meemm -—: 2,960 2,016 : 3,149 : 2,363
Tran—— e e e e e 319 5,194 : 3,932 : 2,043
Turkey—————-—————— - 433 : 1,139 : 35 : 1,756
Saudi Arabiga-—————memm e 1,334 : 257 146 ¢ 1,577
Venezuela e 1,702 : 1,878 : 1,368 : 1,146
Philippine Republic-——m——m—ommeeceeu 1,359 : 715 : 1,522 : 1,03k
Libyamm e e e o e 46 : 65 : 2,897 : 92k
Netherlands—————— _ —————— 382 hso . 1,993 : 824
Indig——m———mmmmmem e 5,805 : 10,557 : 1,152.: 803
Belgium and Luxembourg-——-——=————-— : 1,283 : 896 : 1,476 : 728
A1l other———emmme e : 23,188 : 18,338 : 16,900 : 19,958
Total - - -—: 72,643 : 76,429 : T1,521 : 66,509
Source: Compiled from official statistics of the U.S. Department of
Commerce.
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VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT

Table 3.~-Steam boilers and auxiliary equipment:
domestic merchandise, by types, 1965-68

(In thousands of dollars)

11

U.S. exports of

Type 1965 1966 1967 ° 1968
Steam-generating power boilers: : : :
Fire tube, stationary----—-—-=---: L 640 : 4,816 : 4,185 : 3,730
Water tube, stationary, with a : : :
per hour capacity of--
ot over 100,000 pounds of : : :
steam-~—- ——— 4,580 : 4,931 : 5,367 : 5,072
- 100,000 to 400,000 pounds of : : :
St ATl —m e em —————® 3,048 : 1,954 : 3,024 : 14,106
Over 400,000 pounds of steam—--: 22,432 : 21,409 : 24,881 : 12,482
Marine—————= e e e 175 T66 : 269 : 1 » 337
Not elsewhere classified (n,e.c)-: 4,655 : 1,507 : 3,387 : 2,8L6
Parts of steam-generating power : : : :
boilers, n.e.Cr——m—————————————— : 15,182 : 18,996 : 15,151 : 13,383
Steam-generating power boiler : : :
accessories: 1/ : :
Steam condensers 3,597 2,570 : 2,761 : 2,778
Heat exchangers-————m———emoe————— : 1,964 1,929 : 1,155 : 3,109
Accessories, n.e.c., and parts : : :
for accessories, n.e.c————————m : 12,370 : 14,551 : 11,341 : 17,666
Total _— : 76,429 : 71,521 : 66,509

: 72,643

1/ The "accessories" reported in export statistics, although not
identical in coverage with the imports considered here, are roughly
comparable to the auxiliary apparatus covered by this summary.

Source: Compiled from official statistics of the U.S. Department

of Commerce.
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VAPOR-GENERATING BOILERS AND AUXILIARY EQUIPMENT

Table 4.--Steam boilers and auxiliary equipment:
for consumption, by principal sources, 1964-68

(In thousands of dollars)

U.S. imports

Source ¢ 196k 1965 1966 1967 ° 1968
Canada- —————— : 476 : 307 889 : 1,103 : 1,196
Netherlands————————————e—- : - - - 1/ 498
Japan-——————ce e T : 1l : - 732 : 317
United Kingdom-—=—=m—=m—u- : 55 : 135 : 31 : 39 : 2kl
Italy~————mmm e} - - - 35 : 73
West Germany---————-———e—- : 57 : 73 : 26 : 162 : 16
Switzerland-—--—————e—————-c: 8k : 35 322 : 158 : 1
All other---- - : 11 109 : 110 : 158 : 57
Total-—m——mm e e me - : 690 : 660 : 1,378 : 2,387 : 2,402
1/ Less than $500.
Source: Compiled from official statistics of the U.S. Department of
Commerce.
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TSUS
Commodity item
Apparatus for the generation of acetylene
gas from calcium carbide————c—e——m—emeo 660.20
Other gas generators, with or without
purifiers - 660.22

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969).

U.S. trade position

U.S. imports of gas generators are insignificant in relation to
domestic production, consumption, and exports.

Description and uses

The principal types of gas generators considered here are those
used in producing acetylene, water, and producer gases. Acetylene is
produced by the action of water on calcium carbide, by the cracking
of petroleum hydrocarbons with steam, or by the burning of a mixture
of methane-rich natural gas and oxygen. Acetylene is used in chemical
processes for producing solvents, plastics, and other products and
combined with oxygen is widely used in the welding and cutting of
metals.

Producer gas, like water gas (or blue gas), is generally produced
in closed cylinders fitted with refractory linings or water-cooled
double walls which enclose a grate. Fuel is burned on the grate while
air (or air and steam) is circulated through the apparatus. The flow
of air (or air and steam) is regulated so that combustion is incom-
plete, leaving a mixture of carbon monoxide, hydrogen, and nitrogen
(producer gas), or carbon monoxide and hydrogen (water gas). Producer-
gas and water-gas generators may be adapted to burn such solid fuels
as coal, coke, charcoal, wood, and certain waste materials. Producer
gas and water gas are used principally for lighting, heating and as
fuels for some gas engines.

Other gas generstors considered here are used in the production
of oxygen, hydrogen, and other gases; however, the great bulk of
domestic requirements for these gases are obtained by separating the
gases from liquefied air. The cryogenic apparatus (item 661.70) used
in producing liquefied air is discussed elsewhere in this volume.
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1k GAS GENERATORS

Gas generators with or without purifiers are classifiable under
the provision for generators. Gas purifiers as separate articles are
classified under item 661.95 and are covered by another summary in
this volume., Gas purifiers are used to clean gases, especially those
that are to be used as fuel in gas engines, of such impurities as
dust, tars, and sulfurous compounds.

U.S. tariff treatment

The column 1 (trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1969) are as follows:

: U.S. concessions granted

: Rg?e : in 196L4-67 trade confer-
TSUS ) ; PPIOT . ence (Kennedy Round)
item : Commodity . to :Second stage,:Final stage,
) Jan. 1, . .
: : 68 : effective : effective
: : 199 gan. 1, 1969 :Jan. 1, 1972
: Producer-gas and water-gas :
generators, with or : :
without purifiers;
acetylene gas genera-
tors (water process)
and other gas genera-
tors, with or without :
: purifiers; and parts: : :
660.20:  Apparatus for the genera-: 8% ad : 6% ad val. : 4% ad val.
tion of acetylene gas : val. :
from calcium carbide,
: and parts thereof. : : :
660.22: Other gas generators, :13% : 10.5% ad : 7% ad val.
with or without puri- : ad : val. :

fiers, and parts. : val.,

The tabulation above shows the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions granted by the United States in the sixth (Kennedy) round
of trade negotiations under the General Agreement on Tariffs and Trade
(GATT). Only the second and final stages of the five annual rate
modifications are shown above (see the TSUSA-1969 for all of the
staged rates).

The prior rate of duty for item 660,20 (8 vercent ad valorem) had
remained unchanged from the effective date of the TSUS, August 31, 1963,
through 1967. The prior rate of duty for item 660,22 had been in effect

March 1969
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GAS GENERATORS ‘15

since January 1, 1966, when the first stage of a compensatory concession
granted to Canada (Presidential Proclamation 3694, Dec. 27, 1965) re-
"duced the initial. TSUS rate of 1k percent to 13 percent. This latter
rate was scheduled to be further reduced to 1l percent in two addi-
tional stages; however, these stages were not implemented, and instead

a concession was granted by the United States on this item in the GATT
negotiations concluded on June 30, 1967.

U.8. consumption and production

The estimated value of apparent U.S. consumption and production
of gas generators increased from $26 million and $28 million, re-
spectively, in 1958 to $37 million and $40 million in 1963. No data
are available that would provide a meaningful basis for estimating
consumption and production during 196L4-68; however, it is likely that
the value of both U.S. production and consumption increased signifi-
cantly during this period.

It is estimated that the production of acetylene gas generators
represents 40 percent of the value of total domestic production of
the gas-generating apparatus considered here. Increased consumption
of acetylene gas in metalworking and chemical industries has resulted
in a growing demand for acetylene generators. However, the use of
acetylene gas for lighting, which once represented a large market for
this gas, has virtually ceased as the result of rursl electrification
programs.

Demand for producer-geas and water-gas generators has been ad-
versely affected by an expanding network of pipelines bringing natural
gas, a competitive product, to more and more consumers. The use of
gas generators for producing oxygen and hydrogen is believed to have
increased at a much slower rate than the consumption of these gases
during 1963-68. This is due to the fact that where large quantities
of such gases are required (e.g., for use in oxygen steel furnaces
and chemical plants) they can be produced more economically by an air
reduction process than by utilizing the gas generators considered in
this summary. Shipments of gas generators for use in providing a
controlled atmosphere in industrial metal-processing furnaces increased
in value from about $4 million in 1958 to $7 million in 1965. These
generators provide an atmosphere in furnace chambers which eliminates
such undesirable effects as scaling, pitting, discoloration, and de-
carburization of metal and metal products.
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16 GAS GENERATORS

U.S. producers

Gas generators are produced in approximately 30 U.S. establish-~
ments and acetylene generators are produced in about 12 of these
establishments. Producing establishments are situated principally in
the East North Central and Middle Atlantic States. Most of the manu-~
facturers of gas generators are diversified to the extent that they
produce other products such as furnaces and gas liquefaction, separa-
tion, and purification equipment. Several producers of gas generators
also produce and sell industrial gases and chemicals.

U.S. exports

The value of annual U.S. exports of gas generators and parts in-
creased from $4.2 million in 1965 and 1966 to $7.0 million in 1968
(see accompanying table). Canada was the principal export market dur-
ing 1965-68, receiving 25 percent of the total value of U.S. exports
during that period. Other significant export markets in 1968 included
Mexico, India, the Republic of South Africa, and Denmark.

U.S. imports

During 196L4-68, the value of annual U.S. imports of apparatus for
generating acetylene gas from calcium carbide (item 660.20) ranged
between $51,000 in 1966 and $1,000 in 1968. Imports of other gas-
generating equipment (item 660.22) were also small, ranging between
$159,000 in 1967 and $88,000 in 1965. Canada and West Germany have
supplied virtually all of the U.S. imports of gas-generating apparatus
(see accompanying table).
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Gas generatoré and parts: U.S. exports of domestic merchandise, by
principal markets and imports for consumption, by principal sources,
196L4-68 ,

. (In thousands of dollars) |

Principal markets or sources ' 1964 ~ 1965 1966 ° 1967 & 1968

Exports, by pr1nc1pal markets:: : : : :
Canada - : 1/ :1,598 : 1,14k : 823 : 1,459

Mexico=—~—m=-- —————— : 1/ : k59 297 @ L62 : 1,047
Indig-—m—me——- ‘e : 1/ :+ 107 : 158 : 233 : 504
Republic of South Africa—-——-: 1/ 23 : 16 : 91 : 482
Denmark-----—-==m———cmee-eeuu: 1/ 16 1: T 450
Italy——=~—-m—mmmmmmmmee: 1/ 54 ¢+ 507 : 313 : 393
Spain - A 21/ 36 23 : 8 : 36L
Australig—m—e—eemmmm o 1/ Lo : 73 80 : 260
All other—————memmmm e : 1/ :1,837 :1,971 : 2,63k : 2,009

Total exports 1/ ¢ L,170 : 4,190 : L,651 * 6,968

Imports, by principal sources:: : : : S

Canada - ————: 136 : 39 ¢+ 115 @ 136 : 70
West Germany~---——=—————=- - 21 : 82 : 25 : oL 2L
All other ———————————— : - . 2 3 : 1 18

Total imports~———w——e———e—— : 157 :+ 123 : 143 : 161 : 112

1/ Not available.

Source: Compiled from official statistics of the U.S. Department of
Commerce. .

Note.--Data on U.S..production are not separately reported in offi-
-cial statistics. It is estimated, however, that U.S. producers' ship-
ments of gas-generating apparatus of the types considered here were
valued at 40 million dollars in 1963, and that shlpments increased
significantly during 1964-68.
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TSUS

Commodity item
Steam engines and parts-------------- 660.25
Steam turbines and parts------------- 660.30
Other vapor power units and parts---- 660.35

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969).

U.S. trade position

The United States is the world's largest consumer and producer of
steam turbines, which account for the great bulk of the trade in the
articles considered in this summary. In 1967 the estimated value of
U.S. consumption was $374 million, and the estimated value of U.S.
producers' shipments was $410 million. Annual U.S. exports and im-
ports of these articles fluctuated widely during 1963-67; however,
the aggregate value of exports during this period was equal to about
18 percent of the value of U.S. producers' shipments, and the
aggregate value of imports was equal to less than 2 percent of the
value of U.S. consumption.

Description and uses

This summary covers steam or other vapor power units, whether
they are operated by self-contained or independent boilers. Steam
power units fall into two distinct categories: piston-valve engines
(item 660.25) and turbines (item 660.30). 1In the piston-valve units,
mechanical energy is produced by applying steam pressure to a piston(s).
The steam pressure causes the piston to move within a cylinder; the
reciprocating action of the piston is converted into rotary motion
through a connecting rod and crankshaft or flywheel.

Steam turbines are driven by applying steam pressure to the vanes
or blades of a wheel. These units consist essentially of (1) a rotor
comprising a shaft on which is mounted a wheel (or wheels) the rim of
which carries a row of closely spaced vanes or blades generally of
curved cross section and sometimes referred to as buckets, and (2) a
stator consisting of a casing (in which the revolving rotor is support-
ed) containing a system of stationary blades or nozzles to direct the
steam onto the blading of the rotor.

Other vapor power units (item 660.35) are generally similar in
construction to steam turbines but use mercury vapor or some other -
vapor in lieu of steam.
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20 . STEAM ENGINES AND TURBINES

Piston-valve steam engines (frequently referred to as reciprocat-
ing steam engines) are relatively inefficient power sources; con-
sequently, the demand for these units has declined significantly over
the years, particularly where large amounts of power are required.
Such engines, however, are still used where exhaust steam, waste wood,
or some other cheap fuel is available for powering sawmills, pumps,
and other machines. Steam turbines and other vapor power units are
used principally to drive generators for producing electricity. Such
turbines drive generators that produce about 80 percent of all the
electrical power now consumed in the United States. Steam turbines
are also used as mechanical drives for compressors, centrifugal pumps,
ventilators, and other machines; when coupled with suitable gears,
they are also used for ship propulsion. Related articles not covered
by this summary include steam boilers and auxiliary equipment (items
660.10 and 660.15) and such competitive prime movers as hydraulic tur-
bines (item 660.70) and gas turbines (item 660.46), all of which are
discussed elsewhere in this volume.

Some of the advantages of steam turbines as prime movers are that
they require small amounts of floor space and light foundations; that
they have no rubbing parts except the bearings, and no reciprocating
masses that cause vibrations; that they have substantial overload
capacity, uniform torque, high rotation speed, good reliability, and
low maintenance costs; and that single units of this type of prime
mover can be built with a larger capacity than can those of other types
of prime movers.

U.S. tariff treatment

The column 1 (trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1969) are as follows:

U.S. concessions granted

: zigi in 1964-67 trade confer-
TSUS : Commodity : P to ence (Kennedy.Round)
item : : : Second stage, : Final stage,
Jan. 1, X .
: 1968 ° effective : gffect1ve
: Jan. 1, 1969 : Jan. 1, 1972
: Steam engines, steam :
turbines, and :
: other vapor pow- :
er units, and
: parts: : : :
660.25: Steam engines and : 8% ad : 6% ad val. : 4% ad val.
: parts. : val. : :
660.30:  Steam turbines and : 15% ad : 12% ad val. : 7.5% ad val.
: parts. : val. : :
660.35: Other--------------: 9% ad : 7% ad val. : 4.5% ad val.
: val :
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The tabulation above shows the column 1 rates of duty in effect

~ prior to January 1, 1968, and modifications therein as a result of con-
cessions granted by the United States in the sixth (Kennedy) round of
trade negotiations under the General Agreement on Tariffs and Trade.
The prior rates applicable to the items considered here are to be re-
duced by 50 percent, in five annual stages, as a result of the afore-
mentioned concessions. Only the second and final stages of the annual
rate modifications are shown above (see the TSUSA-1969 for all of the
staged rates). The prior rates shown in the preceding tabulations had
remained unchanged under the TSUS from August 31, 1963, through 1967.

Consumgtion

The estimated value of apparent U.S. consumption (domestic pro-
ducers' shipments plus imports minus exports) of the vapor engines
considered here declined annually from a record high of $435 million
in 1958 to $229 million in 1964 and then increased to $374 million
in 1967 (data for 1963-67 in table 1). The decline in the value of
consumption from 1958 to 1964 was due in part to the shift to higher
capacity units, which lowered the costs per unit of rated capacity of
new units produced, and to intense competition between domestic pro-
ducers, which resulted in depressed selling prices. In addition, the
requirements for new electrical generating capacity were at a somewhat
reduced level during those years because public utility companies
pooled their generating capacities and used improved computer tech-
niques to forecast their system loads, thereby reducing the need for
large standby reserves of generating capacity.

As a result of the need for new electric generating capacity to
meet the continuing strong demand for electrical energy in the United
States (U.S. requirements for electricity are doubling about every
10 years), the downward trend in consumption of vapor engines was
reversed in 1965. Consumption increased again in 1966 and 1967;
furthermore, the large and increasing backlog of orders for this
equipment indicates that the present trend toward increased consumption
will continue at an accelerated rate for the next several years.

U.S. producers

Steam turbines are produced in about 20 U.S. establishments. It
is believed that only two domestic firms produce reciprocating steam
engines. The number of establishments producing the other vapor en-
gines covered by item 660.35 is not known, but in view of the similar-
ity between steam turbines and these units, it is likely that all pro-
ducers of steam turbines could produce other vapor engines if there
were sufficient demand.
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U.S. production of the articles considered here is highly concen-
trated in the northeastern part of the United States, particularly in
Pennsylvania, New York, Massachusetts, and New Jersey. The great bulk
of domestic production of steam turbines is accounted for by two large
diversified companies which make heavy electrical apparatus (including
generators) and by other companies which make such products as gears,
pumps, and compressors.

The two U.S. producers of large steam turbine generator sets for
the electric utility industry (General Electric and Westinghouse)
announced in 1967 that they would double their capacity for producing
this equipment by 1971. Both concerns indicated that they would build
major new plants for manufacturing steam turbines in addition to ex-
panding their existing facilities.

U.S. production

The estimated value of U.S. producers' shipments of steam tur-
bines (including mercury vapor units) and parts increased annually
from $310 million in 1963 to $410 million in 1967 (table 1); about
90 percent of the value of annual shipments of steam turbines during
1963-67 consisted of units for use in turbine generator sets, assuming
the value of the turbines contained in U.S. producers' shipments of
steam turbine generator sets represents about 75 percent of the value
of the complete sets. The remaining 10 percent of the shipments con-
sisted of turbine gear units and mechanical drive turbines.

It is believed that U.S. producers' shipments of reciprocating
steam engines were valued at less than $2 million a year during
1963-67; however, data on such shipments are not separately reported.

Since World War II, the average size and the maximum unit size
of steam turbine generator sets have increased because of the effi-
ciencies and economies obtained with the larger units. Maximum capac-
ity has increased about eightfold to a rating of 1.3 million kilowatts
for units now on order. Units having a capacity of 2.0 million kilo-
watts are reported in the preliminary design stage. In recent years,
nuclear reactors have emerged as commercially important sources of
steam for use with these turbines. Orders placed with U.S. manu-
facturers for steam turbine generating equipment during 1967-68 were
almost equally divided in terms of generating capacity between units
to be used in nuclear powerplants and those to be used in fossil-
fueled powerplants.

U.S. exports

The estimated value of U.S. exports of steam engines, turbines,
and parts fluctuated during 1963-68 from $96 million in 1964 to $43
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million in 1967. Exports represented about 30 percent of the value of
U.S. producers' shipments in 1964 and about 10 percent of the value of
such shipments in 1967. The decline in exports between these years is
attributable in part to the fact that the domestic producers were oper-
ating at low levels during the early 1960's, when orders for 1964 ex-
ports were becoked, whereas a sharp increase in orders for domestic con-
sumption (particularly for steam turbine generator sets) limited U.S.
producers' capacity to produce for export in 1967.

Exports during 1965-68 consisted principally of steam turbines
contained in steam turbine generator sets with rated capacities of
10,000 kilowatts or more and of steam turbines and parts for mechanical
drives (table 2). During 1965-68, these two classes represented 56 and
38 percent, respectively, of total U.S. exports of the articles con-
sidered here.

The value of exports of reciprocating steam engines and parts de-
clined from $1.7 million in 1965 to $1.2 million in 1968. A signif-
icant part of these exports probably consisted of used engines and
parts.

U.S. export markets for steam turbines are numerous; in 1968,
turbines and parts were exported to more than 50 countries. The
principal markets during 1965-68 were Japan and Spain; these two
countries received 20 and 15 percent, respectively, of the total ex-
ports, by value, during the 4-year period (table 3).

U.S. imports

The value of U.S. imports of vapor engines and parts declined
sharply from $9.1 million in 1963 to $0.7 million in 1965 and 1966
and then increased to $13.1 million in 1968. Imports accounted for
about 3.4 percent of the value of apparent consumption in 1963, 0.3
percent in 1965 and 1966, and 1.9 percent in 1967. If the ratios
were based on the landed, duty-paid value of imports (rather than on
the foreign value thereof) the ratios would be somewhat higher.
During 1964-68, imports of parts of steam turbines accounted for two-
thirds of the value of the imports considered in this summary (table 4).
Imports of complete steam turbines were insignificant during 1964-66;
however, such imports were valued at $3.1 million in 1967 and $3.3
million in 1968. Switzerland, West Germany, Canada, and Japan supplied
the bulk of U.S. imports of vapor engines and parts during 1963-68
(table 5). '

In recent years, U.S. Government agencies, such as the Tennessee
Valley Authority (TVA), and municipal power authorities have been the
principal importers of steam turbines and steam turbine generator sets,
including parts. Imports by U.S. Government agencies are subject to
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the Buy-American Act, but these agencies may purchase products of
foreign origin for delivery in the continental United States if the
cost of the domestic product exceeds the cost of the foreign product,
including duty, by 6 percent (or 12 percent in certain circumstances
if the domestic firm is situated in a "labor distress' area).

During 1967-68, private utility companies and U.S. Government
agencies placed large contracts with foreign producers for steam
turbine generator sets. These contracts will result in a much higher
level of imports during the early 1970's of the articles considered
here than was experienced during 1963-68. The aforementioned orders
include two units of 1.3 million kilowatts capacity and two units of
1.1 million to 1.3 million kilowatts capacity (with options for two
more) ordered from a Swiss concern and a unit of 1.1 million kilowatts
capacity ordered from a British concern.

Announcements made by the purchasers of these large turbine gen-
erator sets at the time the orders were placed indicated that the
foreign producers' prices were considerably lower than the prices
quoted by domestic bidders. The successful foreign bid of $28.5 mil-
lion for two turbine generator sets ordered by TVA in 1967--including
approximately $4 million in duty--was about $10 million, or 35 percent
less than that of the low domestic bid.
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Table 1.--Steam engines, steam turbines, and other vapor power units
(including parts): U.S. producers' shipments, imports for consump-
tion, exports of domestic merchandise, and apparent consumption,
1963-68

U.S. : : ! Ratio
: producers' : ;. EBx- : Apparent : of imports
Year . ship- . Imports : ports 1/ . consump- : to con-
ments 1/ . : - | tiom Y/ . sumption 1/
1,000 1,000 * 1,000 ‘ 1,000
dollars " dollars 3 dollars f dollars f Percent
1963«------- : 310,000 : 9,141 : 50,000 : 269,141 : 3.4
1964 - -cemn--t 320,000 4,846 : 96,000 : 228,846 : 2.1
1965--------- : 330,000 : 673 : 62,218 : 268,455 : .3
1966--------- : 370,000 - 676 - 56,844 : 313,832 : .2
1967--------- : 410,000 : 7,261 : 43,004 : 374,257 : 1.9
1968------~-- ; 2/ ; 13,118 | 49,414 | 2/ . 2/

1/ Data are partly estimated by the staff of the U.S. Tariff Commis-
sion; they represent 75 percent of the total value of U.S. producers'
shipments (including exports) of steam turbine generator sets.

2/ Not available.

Source: Compiled from official statistics of the U.S. Department of
Commerce, except as noted.

Note.--The ratios of imports to consumption are based on the foreign
market value of imports and essentially U.S. factory value of ship-
ments. If the ratios were computed on the basis of foreign value of
imports plus U.S. import duties and costs of transportation, insurance,
and other handling to deliver the merchandise to the United States,
the ratios would be larger.
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Table 2.--Steam engines and turbines (including parts): U.S.
exports of domestic merchandise, by types, 1965-68

(In thousands of dollars)

1966 © 1967 ° 1968

Type 1965

Steam engines and parts----------- : 1,701
Steam turbines and parts for

mechanical drives--------e-e-uu- : 16,928

Steam turbines contained in steam :
turbine generator sets, assem-:
bled or unassembled: 1/

Under 10,000 kilowatt---—-------- ¢ 2,232
: 36,739 : 18,810 : 21,867

1,054 : 1,107 : 1,214

: 17,404 : 21,453 ; 25,401

1,647 ; 1,634 ; 932

10,000 kilowatt and more-------- : 41,357
Total-—mem e e 62,218

* 56,844 * 43,004 : 49,414

1/ The value of the steam turbines contained in exports of steam tur-
bine generator sets was estimated at 75 percent of the value of the

complete sets.

Source: Compiled from official statistics of the U.S. Department of

Commerce.
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Table 3.--Steam engines and turbines (including parts): U.S. ex-
ports of domestic merchandise, by principal markets, 1965-68 1/

(In thousands of dollars)

Market 1965 © 1966 1967 ° 1968
TaiWan-ee-memmemcmecmmcmmmmm e 1,586 : 35 3+ 2,494 : 6,728
Japan-----=--=cmcmcemmmcmmmomo : 13,058 : 19,539 : 3,447 : 5,923
Canada-----m=mmemmmmcmmmmme—o : 2,276 : 3,470 : 3,887 : 4,323
ISTaElamecmmmcmmccmmmmmcmmm 2,637 737 733 1 3,277
Colombid-cmmmmemmmmcecmmmm e e 545 999 : 260 1 2,610
Chile--o-coccmemeccccmcmccnme- 378 71 : 120 ; 2,457
SpaiN---c-—cmmmmmmmmmeememeeon : 10,008 : 9,034 : 10,928 ; 2,293
All Other------o-cmmmememomeon- 2/ 31,730 : 22,959 : 21,135 : 21,803

Total---cmmcccrcrcr e - 844

62,218 * 56,

‘43,004 * 49,414

1/ Data are partly estimated by the staff of the U.S. Tariff Com-
mission; they include 75 percent of the value of U.S. exports of steam

turbine generator sets.

g/ Includes exports to Brazil valued at 8,246 thousand dollars.

Source: Compiled from official statistics of the U.S. Department of

Commerce, except as noted.
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28 1 STEAM ENGINES AND TURBINES

Table 4.--Steam engines, steam turbines, and other vapor power units
(including parts): U.S. imports for consumption, by types, 1964-68

" (In thousands of dollars)

Type 1964 1965 | 1966 | 1967 1968
: : : ! !
Steam engines and parts--------- : 29 ¢ 42+ 17 ¢ 229 : 16
Steam turbines------------------i 129 : 185 93,071 ¢+ 3,326
Parts of steam turbines---~------: 4,523 ! 356 ! 607 ! 3,341 ¢ 9,063
Other vapor power units and : : : : :
PArtS - e e e : 165 : 90 : 43 620 713
Total--=comom oo mem e - ‘4,846 ° 673 ' 676 ' 7,261 * 13,118

Source: Compiled from official statistics of the U.

Commerce.

S.

Department of
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STEAM ENGINES AND TURBINES 29

Table 5.--Steam engines, steam turbines, and other vapor power units
(including parts): U.S. imports for consumption, by principal
. sources, 1963-68

(In thousands of dollars)

Source 1963 1/ P 1964 1965 © 1966 © 1967 © 1968
Japan-------ccccmmmnn : 9 : - 8 : 6 : 770 : 3,188
Switzerland-----=--r-: 5,294 : 4,180 : 219 : 22 1 1,348 : 2,665
Norway-----==m=c-a-=-: - 11 -+ 20 : 495 : 1,872
Canada--=ec-cecmanmnnn : 105 : 122 . 54 ; 85 : 1,564 : 1,679
Italy-~----neccmmaa— : - 6 : - ¢ 230 : 408 : 1,318
Sweden--------cec-mu-- : 9 . - - - :1,811 : 1,008
France-----=wc-coom--- : 64 : 1: - 13 8 : 447
West Germany---------: 3,233 : 369 : 30 : 216 : 103 : 380
United Kingdom------~ : 199 : 137 : 268 : 41 : 577 : - 287
All other------- - : 228 20: 94 : 43 . 177 : 274

Total-~=--—-ouc-- © 9,141 ‘ 4,846 * 673 ° 676 ‘ 7,261 ‘P 13,118

1/ Data for 1963 do not include the value of imports of vapor power
units other than steam engines and steam turbines; therefore, 1963 data
are not fully comparable with those for subsequent years.

Source: .Compiled from official statistics of the U.S. Department of
Commerce. ' R
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Commodity item

Internal combustion engines and parts:
Piston-type engines--- 660.40, -.42, -.43, -.44, -.45
Nonpiston-type engines-------—--—-------- 660.46, -.47
Parts----------- 660.50, -.51, -.52, -.53, -.54, -.55

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969).

U.S. trade position

The United States is the world's largest consumer, producer, ex-
porter, and importer of internal combustion engines and parts. The
value of apparent U.S. consumption of these articles increased from
about $6.0 billion in 1963 to about $8.0 billion in 1967; the value
of annual U.S. producers' shipments during the same period rose from
$6.4 billion to $8.6 billion. Although U.S. imports have increased
at a more rapid rate than U.S. exports in recent years, the value of
exports was more than double that of imports in 1968. Trade in auto-
motive engines and parts between the United States and Canada has in-
creased rapidly since the United States-Canadian automobile agreement
was signed on January 16, 1965.

Description and uses

The principal types of internal combustion engines considered in
this summary are piston engines, gas turbines, and turbojets. Piston
engines convert into mechanical power the force exerted on a piston
by the burning of gas or some flammable vapor within an enclosed
cylinder. Such engines are divided into two classes according to the
method used to ignite the fuel: spark-ignition or compression-ignition.
Spark-ignition engines, which generally use gasoline for fuel, are used
to propel automobiles, trucks, buses, motorcycles, tractors, boats, and
aircraft and also for driving electric generators, compressors, pumps,
chain saws, lawnmowers, and numerous other machines. Most automobile
engines are of the spark-ignition type. Compression-ignition engines,
which are commonly called diesel engines, use diesel oil or some other
heavy oil for fuel. These fuels are less refined and cheaper than
gasoline. Diesel engines are used for many of the same applications
for which spark-ignition engines are used; however, the heavier con-
struction of diesel units makes them better suited for use as station-
ary power sources or for propelling heavy transport equipment, such
as trucks, buses, tractors, locomotives, and marine vessels.

A gas turbine engine consists of a compressor, a combustion cham-
ber, and a turbine. The compressor supplies air under pressure to the
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combustion chamber, where it is combined with burning gas or liquid
fuel. The expanding hot gases thus produced exert a force against the
turbine blades, which rotate and drive the power shaft. Gas turbines
are used to propel aircraft and marine vessels and to drive electric
generators and various types of industrial machinery.

Turbojet engines, which are used almost exclusively to propel air-
craft, are similar to gas turbines in that each type consists of a
compressor, a combustion system, and a turbine. 1In the turbojet engines,
unlike the gas turbine aircraft engines discussed above, the power shaft
is not connected to a propeller; instead the turbojet engine derives its
motive force or thrust from the reaction of hot gases issuing from
peripheric combustion chambers and expanding very rapidly into a con-
vergent exhaust pipe. The turbine merely drives the compressor which
supplies air to the combustion system.

Other internal combustion engines considered in this summary include
variations of the types discussed above, such as semidiesels and com-
pound engines that combine a piston engine with a gas turbine. Rocket
engines such as those used in the launching and propulsion of space
vehicles are also included.

The size and complexity of the internal combustion engines covered
by this summary range from certain miniature units valued at about §$2
each, for use in model airplanes, to large turbojet aircraft engines
which develop thousands of pounds of thrust and cost as much as half
a million dollars each.

Parts of internal combustion engines which are more specif-
ically provided for elsewhere in the TSUS, such as spark plugs and
fuel injection pumps--are not within the scope of this summary. Gen-
erally, the tariff classification of parts of internal combustion en-
gines depends on whether the parts are used chiefly for "piston-type
engines other than compression ignition engines'" (item 660.52) or
for other internal combustion engines (item 660.54).

Articles not considered in this summary include fuel injection
pumps for compression-ignition engines (item 660.92), other pumps used
with internal combustion engines (item 660.94), and hydrojet engines
for motorboats (item 660.75), which are all discussed elsewhere in
this volume, and kits containing three or more replacement parts for
the repair of internal combustion engine pumps or carburetors (item
680.70) and electrical starting and ignition equipment for internal
combustion engines (item 683.60), which are both discussed in volume
6:10.
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U.S. tariff treatment

The column 1 (trade-agreement) rates of duty applicable to 1mports
(see general headnote 3 in the TSUSA-1969) are as follows:

: U.S. concessions granted

: §:§§r : in 1964-67 trade confer-
TSUS : C di ence (Kennedy Round)
. .Commodity . to ) -
item : ' Jan. 1 :Second stage,:Final stage,
. 1, . -
Y1068 : effective : effective
:Jan. 1, 1969 :Jan. 1, 1972
© Internal combustion en- : :
gines and parts:
. Piston-type engines: .
660.40 To be installed in | Free 1/ 1/
X tractors suitable - -
for agricultural
use (item 692.30)
or in agricultural
or horticultural
machinery or imple—'
ments (item 666. 00)
. Other: ; :
660.42 ° Compression-igni- | 10% ad % ad val. @ 5% ad val.
: tion engines. val. .
660.43 ° I1f Canadian . Free 1/ : 1/
: article and - :
original
motor-vehicle
i equipment. ; ;
660.44 Engines other than @ 8.5% ad | 6.5% ad val. 4% ad val.
: compression-ig-’ val. : i
' nition engines.’ )
660.45 ° If Canadian " Free 1/ : 1/
: article and :
original
motor-vehicle
: equipment. : :
660.46 ° Nonpiston-type engines---' 10% ad 8% ad val. @ 5% ad val.
; o val. .
660.47 ° If Canadian article . Free 1/ : 1/

and original motor-
vehicle equipment.

See footnote at end of table.
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TSUS ¢
item :

Commodity

. Jan. 1,

Rate
prior

: U.S. concessions granted

! in 1964-67 trade conger-
ence (Kennedy Roun

)

to

1968 : effective

:Second stage,

:Final stage,
: effective

660.50 °

660.51

660.52 °

660.53 °

660.54 °

660.55 °

. Internal combustion en-
gines and parts--Con.’

Parts:

Cast-iron (except
malleable cast-
iron) parts,
not alloyed and

not advanced be- f

yond cleaning,
and machined
only for the
removal of fins,
gates, sprues,

and risers or to

permit location

in finishing

machinery.

If Canadian arti-
cle and original
motor-vehicle
equipment.

Other parts:

Parts of piston-
type engines
other than
compression-
ignition en-
gines.

If Canadian
article and
original
motor-vehicle
equipment.

If Canadian
article and
original
motor-vehicle
equipment.

f Free f 1/

‘ 8.5% ad °

f Free f 1/

" 10% ad

. Free . 1/

:Jan. 1, 1969

% ad

val.

val.

% ad val.
val.

f 1.5% ad val.f

6.5% ad val.

:Jan. 1, 1972

Free

f 4% ad val.

1/ Duty-free status not affected by the trade conference.
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The tabulation above shows the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of con-
cessions granted by the United States in the sixth (Kennedy) round of
trade negotiations under the General Agreement on Tariffs and Trade.
Only the second and final stages of the five annual rate modifications
are shown above (see the TSUSA-1969 for all of the staged rates).

The prior rate of duty on items 660.40, 660.42, 660.44, 660.46,
660.50, 660.52, and 660.54 had remained unchanged under the TSUS from
August 31, 1963, through 1967. However, the description of item
660.40 was expanded to include engines to be installed in agricultural
or horticultural machinery or implements provided for in item 666.00
pursuant to enactment of the Tariff Schedules Technical Amendments Act,
effective December 7, 1965.

Items 660.43, 660.45, 660.47, 660.51, 660.53, and 660.55 provide
for the duty-free entry of Canadian articles that are original motor-
vehicle equipment (see general headnote 3 of the TSUS). These provi-
sions were established pursuant to the enactment of the Automotive
Products Trade Act of 1965 (see Presidential Proclamation 3682 of
October 21, 1965), which provided for duty-free entry retroactive to
January 18, 1965. From the effective date of the TSUS, August 31,
1963, to January 17, 1965, these articles were classifiable under the
appropriate dutiable provisions of the TSUS. The duty-free status of
the Canadian articles was not affected by the recent trade conference.

U.S. consumption

The value of apparent U.S. consumption of internal combustion en-
gines and parts increased annually from about §$6.0 billion in 1963 to
$§8.0 billion in 1967 (table 1). All of the principal classes of in-
ternal combustion engines considered here except spark-ignition auto-
motive engines shared in this growth in consumption. Consumption of
spark-ignition automotive engines closely parallels U.S. production
of motor vehicles, which increased from 9.0 million units in 1963 to
11.0 million in 1965 and then declined to 8.7 million in 1967.

U.S. producers

Data on U.S. producers of internal combustion engines are compiled
and reported in official statistics under several major product classes.

Aircraft engines (including missile and space-vehicle engines)
and parts were produced in about 200 domestic establishments in 1963,
the most recent year for which such data were reported. Seventeen of
these establishments, each with 2,500 or more employees, accounted
for more than three-fourths of the total value of industry shipments.
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Facilities for producing aircraft engines are concentrated in New
England, Ohio, and California.

About 12 concerns produce spark-ignition automotive engines; of
this number, three large automobile producers account for the great
bulk of the domestic output. A large number of concerns produce auto-
motive engine parts. Establishments for producing spark-ignition
automotive engines and parts are concentrated in the East North Central
States.

Internal combustion engines other than aircraft engines and spark-
ignition automotive engines were produced in 143 establishments in
1963. Secondary products which are produced in some of these estab-
lishments include gray iron castings, diesel and gasoline engine gen-
erator sets, and parts and accessories for motor vehicles. About 80
percent of the value of the industry's shipments of engines and parts
is accounted for by establishments in the East North Central States.

U.S. production

The estimated value of U.S. producers' shipments of internal com-
bustion engines and parts increased from §6.4 billion in 1963 to $8.6
billion in 1967. The value of annual shipments, by types, during
1963-66 is shown in table 2.

Approximately 40 percent of the total value of U.S. production of
internal combustion engines and parts during 1963-67 was accounted for
by engines and parts for aircraft, missiles, and space vehicles
(principally turbojets for aircraft). There has been a growing demand
for these engines owing to military requirements resulting from the
war in Viet-Nam and the rapid transition from piston to jet engines
for powering civilian aircraft, particularly commercial transports.
The value of annual U.S. producers' shipments of aircraft engines for
military customers increased irregularly from §644 million in 1963 to
$760 million in 1966, whereas the value of shipments to nonmilitary
customers during the same period increased much more rapidly, from
$150 million to $496 million (table 2).

During 1963-67, spark-ignition automotive engines and parts
accounted for about 35 percent of the aggregate value of domestic
production of the articles considered here. Shipments of these en-
gines are not reported separately in official statistics because the
bulk of the shipments are interplant transfers between engine-
preducing plants and automobile assembly plants of the same concerns.
It is estimated that the value of shipments of these engines and parts
increased from $2.5 billion in 1963 to $3.0 billion in 1965 and then
declined to $2.8 billion in 1967.
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Other internal combustion engines considered here, which repre-
sent the remaining 25 percent of domestic production, consist of many
different types of engines. These include gas turbines for generating
electricity and for mechanical drive applications. Demand for gas tur-
bines has grown very rapidly since the 1965 power failure in the North-
eastern States. These engines are considered a particularly economical
and reliable source for providing standby power for emergency use or
in meeting a utility system's peak load requirements. QOutboard engines
for motorboats are another important item of trade considered here.
Increased leisure time and growth in the disposable income of consumers
have contributed to the growing demand for these engines. A trend toward
increased mechanization of farming has stimulated the demand for internal
combustion engines for use in tractors and farm machinery. Other markets
which have contributed to the growth in shipments of piston-type in-
ternal combustion engines (both gasoline and diesel units) are the con-
struction, mining, materials handling, and general industrial equipment
industries. Shipments of small engines also increased significantly
during 1963-67 because of the growth in demand for such consumer prod-
ucts as lawnmowers, snow plows, garden tractors, and chain saws.

U.S. exports

The value of U.S. exports of internal combustion engines and parts
increased from an estimated §$455 million in 1963, when they were equal
to 7 percent of domestic producers' total shipments, to $918 million
in 1967, when they were equal to 11 percent of such shipments. Ex-
ports increased again in 1968, when they were valued at $1,025 million.
During 1965-68, exports of engine parts accounted for more than half
of the aggregate value of U.S. exports of the articles considered here.

The rapid growth in exports of internal combustion engines and
parts is largely attributable to increased exports of nonmilitary air-
craft engines and spark-ignition automotive engines and parts for both
types (table 3). Canada, Japan, the United Kingdom, and the countries
of the European Economic Community have been the principal export mar-
kets for aircraft engines; however, since virtually all of the airlines
of the free world operate some U.S.-built aircraft, there is a broad
and growing foreign market for U.S. aircraft engines.

Canada is the dominant market for exports of spark-ignition auto-
motive engines. 1In 1968, total exports of these engines were valued at
$116 million, of which $108 million was accounted for by exports to
Canada. U.S. exports of automotive engines to Canada have increased
sharply since the signing of the United States-Canadian automobile
agreement on January 16, 1965. The great bulk of these exports are
shipments from the plants of United States automobile manufacturers
to the plants of their Canadian subsidiaries.
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The magnitude of the export market for internal combustion en-
gines is indicated by the fact that in 1967 the exports of parts and
accessories for internal combustion engines other than aircraft and
automotive engines were valued at $193 million and were shipped to
more than 120 foreign countries. Official statistics on exports of
engines and parts understate the importance of foreign markets to dom-
estic manufacturers because these data do not include significant ex-
ports of internal combustion engines which are incorporated into such
products as aircraft, tractors, motor vehicles, construction equip-
ment, farm machinery, powersaws, and motor generator sets.

U.S. imports

The value of U.S. imports of internal combustion engines and parts
increased annually from an estimated $80 million in 1963 to $494 million
in 1968. Imports as a percent of the value of apparent domestic con-
sumption increased from 1.3 percent in 1963 to 4.6 percent in 1967.

If these ratios had been based on the landed duty-paid values of im-
ports, they would have been somewhat larger. In 1964, parts account-
ed for 56 percent of the value of total imports of the articles con-
sidered here, but in 1968, for only 35 percent. The decline in the
relative importance of parts in the import trade is due to the sharp
increase in imports of complete motor-vehicle engines from Canada sub-
sequent to the enactment of the Automotive Products Trade Act (APTA).

The value of imports of piston-type engines for installation in
tractors suitable for agricultural use or in agricultural machinery
(item 660.40) increased from $7.2 million in 1964 to $30.8 million
in 1968 (table 4). During 1964-68 the United Kingdom accounted for
more than 90 percent of the aggregate value of these duty-free imports.

The value of imports of compression-ignition engines other than
those entered under item 660.40 increased from $13.7 million in 1964
to $21.4 million in 1968. These engines consisted primarily of units
for use in motor vehicles and marine vessels; the great bulk of these
imports were from the United Kingdom and West Germany. Imports of
compression-ignition engines entered under the APTA provision (item
660.43) have been negligible.

The value of imports of automobile, truck, and bus engines--other
than compression-ignition engines--increased annually from $18.1 million
in 1964 to $197.7 million in 1968. This increase of almost 1000 percent
is directly attributable to the United States-Canadian automobile
agreement. Duty-free imports of these engines entered under the APTA
provision--virtually aill of which were made by Canadian subsidiaries
of United States automobile manufacturers--totaled 760,040 units,
valued at $184.8 million, in 1968. Imports of automobile, trucks,
and bus engines entered under item 660.44 declined annually from $27.3
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million in 1965 to $13.0 million in 1968. Based on value, approximately
half of these imports, most of which were of Canadian origin, entered
the United States free of duty for manufacture in bonded warehouse and
export.

The value of imports of all nonpiston-type internal combustion en-
gines (item 660.46) increased from $7.3 million in 1964 to $50.0 million
in 1968. 1In the latter year, 14 percent of the value of these imports
was accounted for by U.S. goods returned and hence was entitled to duty-
free entry under the provision of item 807.00. 1/ The value of imports
of new turbojet and gas turbine aircraft engineg'increased from $5.6 mil-
lion in 1964 to $30.0 million in 1968. The United Kingdom and Canada
together accounted for 98 percent of the total value of imports of these
engines during 1964-68. Orders placed with a British firm for turbojet
engines to be delivered in the early 1970's indicate that imports of
these engines will be at a much higher level during those years than in
1966-68.

The value of imports of internal combustion engine parts, including
those entered under the APTA provisions, increased from $64.1 million in
1964 to $175.3 million in 1968. Imports from Canada that were entered
free of duty under the APTA provisions totaled $29.8 million in 1966,
$24.5 million in 1967, and $35.5 million in 1968. Imports of internal
combustion engine parts that were entered free of duty for U.S Govern-
ment use--most of which were of Canadian origin--totaled $24.1 million
in 1966, $35.2 million in 1967, and $52.2 million in 1968.

In 1964-68 more than half of the value of all the imports of parts
covered by this summary was accounted for by parts of piston-type en-
gines other than compression-ignition engines (item 660.52 and 660.53).
Articles entered under these items have included engine blocks, pistons,
piston rings, connecting rods, cylinder liners, crankshafts, valves,
carburetors, gaskets, and exhaust manifolds. Canada accounted for about
60 percent of the value of imports of these parts during 1964-68. Other
important sources include West Germany, the United Kingdom, and Japan.

The United Kingdom and Canada supplied about 85 percent of the 1964-68
imports of the residual class of internal combustion engine parts (item
660.54). The great bulk of the articles entered under this item have

1/ Articles assembled abroad in whole or in part of fabricated com-
pofients, the product of the United States, which (a) were exported in
condition ready for assembly without further fabrication, (b) have not
lost their physical identity in such articles by change in form, shape,
or otherwise, and (c) have not been advanced in value or improved in
condition abroad except being assembled and except by operations
incidental to the assembly process such as cleaning, lubricating, and
painting.
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consisted of parts of compression-ignition and turbojet engines.
Such parts have included nozzles for fuel injection systems, ducts,
turbine casings, heat shields, rotor blades, and engine insulation
blankets.

Imports of the internal combustion engines and parts considered
in this summary are shown, by principal sources, in table 5.
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Table 1.--Internal combustion engines and parts: U.S. producers' ship-
ments, imports for consumption, exports of domestic merchandise, and
apparent consumption, 1963-68

U.s. : Ratio
: ducers' ° : : Apparent : of
Year ; Pro hi : Imports : Exports : consump~ : imports to
: menislg;Z/ : : tion 1/ :  consump-
: e : : tion 1/
Million : Million : Million : Million
dollars : dollars : dollars : dollars : Percent
1963---=au--- : 6,370.0 : 80.0 : 1/ 455.0 : 5,995.0 : 1.3
1964----ucan-- : 6,750.0 : 114.4 : 1/ 470.0 : 6,395.0 : 1.8
1965---=-=--= : 7,675.0 : 178.4 : ~ 728.4 : 7,125.0 : 2.5
1966--~~----- : 8,335.0 : 321.4 : 828.5 : 7,830.0 : 4.1
1967 ---emeomum : 8,550.0 : 366.2 : 918.0 : 8,000.0 : 4.6
1968---~--~-- : 3/ : 494.4 . 1,025.1 : 3/ : 3/

1/ Partly estimated by the staff of the U.S. Tariff Commission.
2/ Data include interplant transfers.
3/ Not available.

Source: Compiled from official statistics of the U.S. Department of
Commerce, except as noted..
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Table 2.--Internal combustion engines and parts:
shipments, by types, 1963-66

(In millions of dollars)

U.S. producers'

Type o 1963 1964 1965 . 1966
Aircraft engines for U.S. : :

military customers----------- : 644 .4 : 602.7 : 598.0 : 759.9
Aircraft engines for other than : : :

U.S. military customers------ : 150.0 : 238.7 . 374.6 : 496.2
Aircraft engine parts---------- : 932.1 : 850.0 : 925.2 : 1,269.6
Complete missile or space- : :

vehicle engines and/or : :

propulsion units----------u-. : 582.6 : 728.0 : 728.4 : 612.0
Missile or space-vehicle en- : :

gines and/or propulsion unit :

parts or accessories--------- : 147.8 : 174.7 : 184.0 : 168.0
Gas turbines and parts--------- : 72.4 : 1/ 90.0 :1/ 120.0 :1/ 180.0
Gasoline engines and parts, : i : o

automotive 1/----ccemceemeo : 2,450.0 : 2,500.0 : 3,000.0 : 2,750.0
Gasoline engines (except air- : : :

craft, automotive, and : : :

outboard) ---------=-ccee-- : 270.1 304.6 : 323.7 : 407.2
Diesel and semidiesel, auto- : :

motive type-------c-cmceooo : 165.5 :) :( 199.7 : 242.2
Diesel and semidiesel, except ;) 517.5 :

automotive type-------------- : 289.9 :) :( 407.2 @ 447.5
Other internal combustion en- : :

gines, including outboards---: 186.7 : 186.5 : 194.9 : 251.6
Parts and accessories of in- :

ternal combustion engines, : : :

not elsewhere classified----- :  480.6 : 559.1 : 617.8 : 748.7

TOtal —mmm - mmmmm e meee 6,372.1 * 6,751.8 * 7,673.5  8,332.9

1/ Estimated by the staff of the U.S. Tariff Commission.

Source: Compiled from official statistics of the U.S. Department of

Commerce, except as noted.
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Table 3.--Internal combustion engines and parts:
domestic merchandise, by types, 1965-68

U.S. exports of

(In millions of dollars)

Type D 1966 T 1967 1968
Aircraft engines: : .
Piston-type, military----------~--- : 7.3 : 5.2 4,
Piston-type, nonmilitary----------- : . 27.7 31.6 : 23.
Parts and accessories for piston- - : :
type engines-----w-cccmmcmanuo-- : .2 : 115.8 : 122.1 : 121.7
Jet and gas turbines, military-----: .1 : 19.8 : 18.7 : 24.2
Jet and gas turbines, nonmilitary--: .8 : 49.3 : 69.6 : 95.4
Parts and accessories for jet and :
gas turbines---eeeceemccem—cnono- : 67.5 : 84.6 : 110.9
Missile turbines and parts----------- : 4.8 : 3.2: 3.4
Gas turbines and parts for mechan- :
ical drives—eecee o : 21. 23. 42,
Automobile, truck, and bus engines: : :
Diesel (compression-ignition)------ : 16.2 : 16. 22.
Gasoline (spark-ignition)---------- : 85.0 : 118. 116.
Parts and accessories for automobile,: :
truck, and bus engines------------- : 98.8 : 89. 106.0
Outboard motors----------cececmeooo-- : 23.7 @ 19, 23.2
Marine, diesel engines----------c---- : 16.7 : 24. 24.6
Gasoline engines, other than auto-
motive and outboard motors--------- : 45. 43. 46,
Diesel engines, other than automotive: :
and marine-------- S : : 6l. 59.7 : 63.3
Other internal combustion engines----: 4. 5.1: 3.3
Other parts and accessories for in- : :
ternal combustion engines---------- : : 162.3 : 182.2 : 193.
TOtal ~mmmmmmmmmmm e mmmecmm e e m : ‘ 828.5 © 918.0 °© 1,025.

1/ Not separately reported; included in "Other parts and

for internal combustion engines."

Source: Compiled from official statistics of the U.S. Department of

Commerce.

accessories
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Table 4.--Internal Combustion engines and parts: U.S. imports
for consumption, by types, 1964-68

(In millions of dollars)

Type and TSUSA item ©1964 1965 G 1966 © 1967 1968

Piston-type engines: :
For installation in tractors:
suitable for agricultural
use or in agricultural : : : :
machinery (660.40)-------- : 7.2 : 19.3 : 28.5 : 30.4 : 30.
Compression-ignition en- : : : :
gines (other than those
for installation in
tractors suitable for :
agricultural use) (660.42 : :
and 660.43)--------------- : 13.7 ¢ 15.5 : 21.0 : 17.3 :
Aircraft engines (660.4415)-: 3¢ 4 2 1.0 :
Automobile, truck, and bus : : : :
engines (other than com-
pression-ignition engines): : : : :
(660.4430 and 660.45)----- : 18.1 : 27.3 : 114.4 : 130.9 : 197.
Outboard motors for marine : : : :
craft (660.4440)------=---- : 2.6 : 2.9 : 1.6 : 2.1 : 2.
Other piston-type engines : : : :
(660.4450) -~---------o--- : 1.1 : 3.9 : 2.8 ¢+ 7.4 : 16.
Nonpiston-type engines: : : : : :
Turbojet and gas turbine
aircraft engines, new : : : : :
(660.4620) ------mmermmmmmnam : 5.6 : 17.0 : 30.2 : 27.9 : 30.
Other nonpiston-type air- : : : : :
craft engines (660.4640)--: 1.4 : 2.8 : 2.4 . 1.9 : 7.
Other nonpiston-type engines: : : : :
(660.4660 and 660.4700)---: 3 .8 2.8 : 10.3 : 12.
Parts: : : : : :
Cast-iron parts, not fur-
ther advanced (660.50 : : : :
and 660.51)---~----------- 3.3 7.0: 7.6 : 5.9 : 8.
Parts of piston-type engines: : : : :
other than compression-

~
(53]
w

21.

ELS

ignition engines (660.52 : . : .
and 660.53)----=-=-=-c-w=-m- :. 31.3 : 49.3 : 68.1 : 70.1 : 93.
Other parts (660.54 and : : . . .
660.55) --~---cmmmmmmmmmeem : 29,5 : 32,2 : 41.8 : 61.0 : 72.7
Total------==-----=----=-- ©114.4  178.4 ¢ 321.4 © 366.2 ' 494.

Source: Compiled from official statistics of the U.S. Department
. of Commerce.
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Table 5.--Internal combustion engines and parts:
for consumption, by principal sources, 1964-68

(In millions of dollars)

45

U.S. imports

Source ‘1964 © 1965 1966 - 1967 ' 1968

Canada 1/---==-mmmmmmmmmnmennn . 57.9: 84.7 : 193.0 : 222.8 : 313.7
United Kingdom----mcececcoencan : 32.8 : 61.7 : 90.8 : 91.8 : 101.8
West Germany--------c-----o---- : 15.3 : 20.4 : 23.7 : 32.7 : 46.1
Japan-------m--cmmmamomcmooooo- : 1.5 : 4.1 : 5.1 : 7.6 : 14.2
Sweden--e-ecmmmm e e : 1.9 : 2.2 : 1.8 ¢ 2.4 : 4.9
FranCe-----cemmmmeem e ceee o : 1.3 ¢ 1.9 : 2.6 : 2.6 : 3.3
All other----c--cmcmmmrcceee - : 3.7 : 3.4 . 4.4 : 6.3 : 10.4

Total-—-mmmmmmmmmmmccmee e ©114.4  178.4 ° 321.4  366.2 © 494.4

1/ Data include imports valued at §$3.2 million in 1965, $124.9 mil-
lion in 1966, $139.7 million in 1967, and $220.4 million in 1968 that
were entered free of duty under the provisions of the Automotive Prod-

ucts Trade Act of 1965.

Source: Compiled from official statistics of the U.S. Department of

Commerce.
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WATER ENGINES L7

TSUS
Commodity item

Water engines, including governors and
other parts————mm—mm—e—m e 660.65, -.T0

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969).

U.S. trade position

Annual U.S. producers' shipments of the water engines and parts
considered here (primarily hydraulic turbines and parts thereof) fluc-
tuated during 1963-67 without any apparent trend. During 1965-67
the value of U.S. imports averaged $6.5 million a year, the equivalent
of 17 percent of estimated domestic consumption; during the same period,
the value of exports averaged $5.1 million a year, the equivalent of
about 14 percent of U.S. producers' shipments.

Description and uses-

This summary covers those engines which transform the energy
possessed by moving water or water under pressure into mechanical
power. These engines are generally operated by directing a moving
mass of water, impelled by the force of gravity, onto paddles, blades,
or helicoidal elements fitted to a wheel. This summary also includes
governors and other parts.

A water wheel is a simple engine which consists of a large wheel
fitted with flat or hollow paddles around its periphery, the axle of
the wheel being generally fitted with a step-up gear. The mechanical
power for water wheels is derived from the flow or fall of water
against the paddles. The use of water wheels as a power source has
declined for a number of years; however, such engines are still used
in some rural communities, principally for grinding grain.

Hydraulic turbines, which account for virtually all of the trade
in the water engines considered here, are used primarily to drive
electric generators. These engines consist of a central rotating part,
called a runner, which is encased in a scroll or housing. The runner
is revolved by the flow or pressure of water being directed onto its
blades; in generating electricity, the shaft of the runner is connected
to the shaft of a generator.

Hydraulic turbines are built to last 50 years or more. The units
are specially designed and constructed for each installation and there-
fore are not adaptable to mass production techniques. Their size
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48 WATER ENGINES

and type are carefully adapted to the requiréments of specific

power sites. Four characteristic types of hydraulic turbines now in
general use are the impulse wheel (Pelton) type, the reaction (Francis)
type, the propeller reaction (Kaplan) type, and the reversible pump-
turbine. The design and construction of large turbines often require
two or more years. Some of the large units that have been built in
the United States have ratings in excess of 300,000 horsepower; units
currently being built for installation at Grand Coulee Dam will have
ratings of about 800,000 horsepower. Hydraulic turbines and parts are
generally large, bulky, and heavy, and their manufacture requires
oversized plants and mammoth machine tools and related production
machinery.

Large hydraulic turbines are generally delivered to the power
sites in segments or subassemblies as the construction of the hydro-
poverplant progresses. Their installation involves much steel and
concrete work. In addition to the basic hydraulic turbine units,
each hydroelectric powerplant includes governors. Governors (item
660.65) are devices that automatically regulate the flow of water to
maintain a uniform speed of rotation of the runner despite variations
in the load or head. The flow of water is regulated by moving the
wicket gate of reaction turbines and the needle valve or jet de-
flector of impulse turbines.

Other water engines include units that produce mechanical power
by utilizing the energy of the waves or the tides, and water column
machines that are operated by the pressure of water on pistons. There
has been no significant U.S. trade in these articles.

The U.S. Bureau of Customs held on April 6, 1964 (Treasury Deci-
sion 56-457 (L45)), that certain reversible pump-turbines equipped with
both a turbine runner and a pump impeller mounted on a common shaft
and placed in a common housing were classifiable as turbines under
item 660.70. These units operate as pumps by forcing water from a
lower reservoir to a higher reservoir, thus creating a hydraulic
power potential. These units also operate as turbines when water
flows through them in the reverse direction. They are equally effi-
cient as a pump or a turbine. In another decision, Treasury Decision
68-170(16), on May 28, 1968, the Bureau of Customs held that certain
other reversible pump turbines which were much more efficient when
used as pumps than as turbines--and which probably would be used as
pumps approximately 70 percent of the time--were provided for as
pumps under item 660.94 (discussed elsewhere in this volume)},

Following the principle of Bureau of Customs decisions in other
cases, a hydraulic turbine imported with an electric generator is an
entirety if fitted thereto when imported, or if the machine or its
framework is designed to receive the power unit, or if the shipment
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WATER ENGINES L9

includes a common base designed to receive both the turbine and the
generator (see headnote 3, part 4, schedule 6). The entirety is classi-
fiable under item 682.60 covering generators (see volume 6:10).

U.S. tariff treatment

The column 1 (trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1969) are as follows:

: U.S. concessions granted

: : Ra?e : in 1964-67 trade confer-
TSUS . , prior ence (Kennedy Round)
. Commodity to -
item : : :Second stage,:Final stage,
Jan. 1, . . .
‘1968 ¢ effective : effective
: :Jan. 1, 1969 :Jan. 1, 1972
:Water wheels, water tur-
bines, and other water
engines, and parts in-
cluding governors
: therefor: : : :
660.65: GOVernors—————————m——me——e- :$2.25 :$1.80 each + :$1.12 each
: : each +: 28% ad val. : + 17.5%
35% ad: : ad val.
: P val. :
660.70: Other——————mc—eceom—eeeeen-:15% ad :12% ad val. :7.5% ad val.
: tval. :

The tabulation above shows the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions granted by the United States in the sixth (Kennedy) round
of trade negotiations under the General Agreement on Tariffs and Trade.
The rates applicable to the items considered here will be reduced by
50 percent in five annual stages as a result of the aforementioned
concessions. Only the second and final stages of the annual rate
modifications are shown above (see the TSUSA-1969 for all of the staged
rates). The prior rates shown in the preceding tabulation had re-
mained unchanged under the TSUS from August 31, 1963, through 1967.

The average ad valorem equivalent of the compound rate of duty
applicable to item 660.65, in effect on December 31, 1968, based on
dutiable imports in 1968, was 31.6 percent.
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U.S. consumption and production

Estimated apparent U.S. consumption (new installations) of water
engines and parts declined in value from $L4 million in 1965 to $3k
million in 1967.

Significant fluctuations in consumption and shipments are attrib-
utable in part to the unique nature of the hydraulic turbine business.
The value of individual turbine contracts is large; many are in the
$1 million to $3 million range, and some are much larger. Thus the
number of contracts awarded each year is small, and an individual con-
tract may represent a substantial share of the average annual bookings
of the entire domestic industry. U.S. producers have advised the U.S.
Tariff Commission that in some years certain domestic producers failed
to receive a single order for hydraulic turbines.

Important factors that will affect future consumption of hydraulic
turbines are the availability of suitable sites for new hydro-power-
plants and the cost effectiveness of these plants in relation to thermal
powerplants (both nuclear and fossil-fueled types). The development of
pump-turbines (which has made possible a new method of meeting peak
load demands on electric power systems) has increased the market po-
tential for hydraulic turbines. Nevertheless, hydraulic turbines, which
currently provide mechanical power for producing about 18 percent of all
the electric power consumed in the United States, will probably account
for a diminishing share of the power-generating capacity to be installed
in the United States in future years.

Domestic customers for hydraulic turbines include such Federal
Government agencies as the U.S. Army Corps of Engineers, the Tennessee
Valley Authority, and the U.S. Bureau of Reclamation; others include
municipal and State power authorities and private utility companies.
Approximately half of the total orders placed with domestic turbine
producers in recent years, based on value, have been awarded by U.S.
Government agencies.
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The estimated value of U.S. producers''shipments of water engines
and parts increased from $25 million in 1963 to $40 million in 1965,
and then declined to $35 million in 1966 and 1967 (table 1). These
estimates are based in part on reports by the Edison Electric Institute
on U.S. producers' shipments of hydraulic turbines rated at 5,000 horse-
power and more. Such shipments (1nclud1ng exports) for 1963~ 67 are as
follows:

Rated capacity

Number of in 1,000
Year units horsepower
1963 26 2,175
1964 28 3,063
1965 - _— - 33 3,854
1966 ——mm e e e 30 3,192
1967 - 28 3,028

U.S. producers

There are four U.S. producers of hydraulic turbines: Allis
Chalmers Manufacturing Co., York, Pa.; Baldwin-Lima-Hamilton Corp.,
Eddystone, Pa.; Newport News Shipbuilding & Dry Dock Co., Newport News,
Va.; and The James Leffel & Co., Springfield, Ohio. Each of these
firms operates a hydraulic-turbine-manufacturing facility at the lo-
cation noted. The Willamette Iron & Steel Co., Portland, Oreg., also
bids on and accepts contracts for hydraulic turbines; however, much
of its work in this field is subcontracted, especially to Canadian
firms. :

The number of producers of water wheels, governors, and parts for
the articles considered here is unknown.

The number of establishments in which hydraulic turbines were
produced declined from six in 1958 to five in 1959 and to four in 1963.
It is believed that employment in the production of turbines and such
component parts as castings and controls has also declined durlng the
past decade. :

Because of the wide fluctuations in the number and value of or-
ders received for hydraulic turbines, producers endeavor to supplement
turbine operations by securing other business for production in their
turbine-manufacturing establishments. Such production, which consists
largely of machining components for heavy industrial equipment and
defense material, permits the producers to allocate part of their high
fixed costs to production of articles other than turbines.
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U.S. exports

The value of annual U.S. exports of water turbines and other
water engines, including parts, increased from $4.8 million in 1965 to
$5.5 million in 1967, and then declined to $4.9 million in 1968. Dur-
ing 1965-68, exports of parts of water turbines and other water engines
accounted for 48 percent of the total value of exports; water turbines
and other water engines accounted for U5 percent, and hydraulic tur-
bines contained in hydraulic turbine generator sets accounted for the
remaining T percent (for dollar amounts, see table 2).

Since the early 1950's, U.S. producers of hydrsulic turbines have
encountered severe price competition in export markets. In recent
years, exports of turbines have been limited almost exclusively to
those destined to areas where financing by Federal Government agencies
required the purchase of equipment built in the United States. U.S.
producers, however, sometimes have an advantage in competing for orders
for repair parts because many of the units installed in foreign coun-~
tries during past years were of U.S. origin; the U.S. producer of the
original turbine possesses patterns for castings and has manufacturing
experience which is often of value in competing for the replacement
parts.

The principal markets for U.S. exports of water engines and parts
during 1965-68 were Greece, Canada, and Brazil (table 3).

U.S. imports

The value of U.S. imports of water engines and parts increased
from $3.1 million in 1963 to $8.6 million in 1965, and then declined
to $3.8 million in 1968. The foreign value of imports was equal to
20, 17, and 1k percent of the estimated value of apparent U.S. con-
sumption in 1965, 1966, and 1967, respectively. If these ratios were
based on the landed duty-paid values of imports, they would have been
somewhat larger.

During 196L4-68, imports of parts for water engines (other than
governors) represented 87 percent of the total value of the imports
of all articles covered by this summary (for dollar amounts, see table
4); imports of complete water engines accounted for the remaining 13
percent, imports of governors were insignificant (less than half of 1
percent). Parts account for the great bulk of the imports because (1)
large hydraulic turbines are almost invariably shipped as parts--with
shipments spread over an extended period of time--with the result that
shipments of some units may not be completed in any given calendar
year and (2) certain U.S. turbine producers have found it necessary to
purchase major components {(e.g., integrally cast runners) from foreign
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sources in order to compete successfully in obtaining new business;
this practice has resulted in U.S. producers importing significant
quantities of parts.

. The great bulk of the hydraulic turbines and parts imported during
1963-68 were for U.S. Government projects, principally those of the
U.S. Bureau of Reclamation. An analysis of bid abstracts relating to
these procurements indicates that foreign bidders frequently underbid
the low domestic bidder for these contracts by more than 50 percent.

In 1965-68, Japan was the principal source of the imports con-
sidered here, accounting for 65 percent of the aggregate value of such
imports during the Wb-year period. Other important sources of imports
in recent years have been Sweden, Canada, and West Germany (table 5).

Imports and the Buy-American Act.-~Since a large part of the
hydraulic turbine projects in the United States are Federal Government
projects, the extent to which domestic producers rather than foreign
producers provide the turbines and parts for these projects is greatly
influenced by the Buy-American Act and the manner in which it is inter-
preted and applied. The Buy-American Act as supplemented by Executive
Order 10582 (3 CFR, 1954-1958 Comp., 230) and pertinent Federal pro-
curement regulations permits purchase by executive departments of the
U.S. Government of products of foreign origin to be delivered in the
continental United States, generally, if the cost of the domestic
product exceeds the cost of the foreign product, including duty, by
6 percent (or by 12 percent if the domestic firm is situated in a
"labor distress" area). Executive Order 10582 also provides that--

For the purposes of this order materials shall be con-
sidered to be of foreign origin if the cost of the foreign
products used in such materials constitutes fifty per centum
or more of the cost of all the products used in such mate-
rials.

This latter provision has made it possible for domestic producers of
hydraulic turbines to benefit from Buy-American Act protection even
though the turbines may contain foreign components equal to 49.9 per-
cent of the contract price.

Investigation by the Office of Emergency Planning (OEP) concern-
ing the effect of imports on the national security.--In accordance
with the provisions of section 232 of the T