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REPORT TO THE PRESIDENT

U.S. Tariff Commission,
December 29, 1969.
To the President:

In accordance with section 301(f)(1l) of the Trade Expansion Act
of 1962 (76 Stat. 885), the U.S. Tariff Commission herein reports the
results of an investigation made under section 301(b) of that act
relating to cast or rolled glass, sheet glass, plate and float glass
(including polished wire glass), and toughened (specially tempered)

glass.
INTRODUCTION

The investigation to which this report relates was undertaken

to determine whether--

glass of the kinds provided for in items

541.11-542.98, 5L3.11-.69, and 54L.31-.32 of

the Tariff Schedules of the United States
is, as a result in major part of concessions granted thereon under
trade agreements, belng imported into the United States in such
increased quantities as to cause, or threaten to cause, serious
injury to the domestic industry or industries producing like or
directly competitive products.

The investigation was instituted on July 2, 1969 upon petition

filed on June 27, 1969 by the principal domestic producers. }/ Public

1/ American Saint Gobain Corporation, the Libbey-Owens-Ford Company,
the Mississippi Glass Company, and the PFG Industries, Inc.



notice of the investigation and of a public hearing to be held in

connection therewith was given in the Federal Register of July 9,

1969 (34 F.R. 11396). The hearing was held October 16-21, 1969,
and all interested parties were afforded opportunity to be present,
to produce evidence, and to be heérd. A transcript of the hearing
and copies of formal briefs submitted by interested parties in con-

1
nection with the investigation are attached. =
FINDINGS OF THE COMMISSION

On the basis of its investigation, the Commission finds
(Chairman Sutton and Commissioner Moore dissenting) that glass of
thé kinds provided for in items 541.11-.31 (hereinafter referred
to as rolled glass), 5L43.11-.69 (plate and float glass), and
5LL.31-.32 (tempered glass) of the Tariff Schedules of the United
States (TSUS) are not, as a result in major part of concessions
granted thereon under trade agreements, being imported into the
.United States in such increased quantities as to cause, or threaten
to cause, serious injury to the domestic industry or industries
producing liké or directly competitive products.

With respect to glass of the kinds provided for in items
542.11-.98 (hereinafter referred to as sheet glass) of the TSUS,

the Commission is divided into two equal groups. Chairman Sutton

}j*The transcript and briefs were transmitted with the original
report sent to the President.



and Commissioners Clubb and Moore find (1) that such glass is, as a
result in major part of concessions granted thereon under trade
agreements, being imported into the United States in such increased
quantities as to cause serious injury to the domestic industry
producing like or directly competitive articles; and (2) that an
increase in the column numbered 1 rate of duty for each of the fore-
going items of the TSUS to a rate of duty equal to that specified in
column numbered 2 for each such item is necessary to remedy such
injury. l/ Commissioners Thunberg, Leonard, and Newsom find that
such glass is not, as a result in major paft of concessions granted
thereon under.tirade agreements, being imported into the United States
in such increased quantities as to cause, or threaten to cause,
serious injury to the domestic industry producing like or directly
competitive articles. In a situation of this kind, section 330

of the Tariff Act of 1930, as amended by section 201 of the Trade
Agreements Extension Act of 1953, requires that the findings'of

each group of Commissioners shall be transmitted to the President,
and provides that those of either group may be considered by the

President as the findings of the Commission.

1/ For such rates see table 2, column headed "Statutory rate’.



STATEMENTS OF THE COMMISSIONERS

Statement of Chairman Sutton and
Commissioner Moore

Section 301(b)(1l) directs the Tariff Commission--under specified
circumstances--to determine whether, as a result in major part of con-
cessions granted under trade agreements, an article is being imported
into the United States in such increased quantities as to cause, or
threaten to cause, serious injury to the domestic industry producing
an article which is like or directly competitive with the imported
article.

In the case at issue, the Commission has been called upon to
make such determinations with respect to the various types of flat
glass--sheet, plate, float, and rolled--and with respect to tempered
glass. In varying degree, the various types of flat glass compete
directly with one another. Plate and float glass have comparable
physical properties, and they are used almost interchangeably through-~
out the full range of their joint commercial applications. They may
thus properly be regarded, for the purposes of reaching our decision,
as one article. Rolled glass rests almost at the opposite end of the
competitive spectrum; it is rarely used interchangeably with other
types of flat glass, and certainly is not directly competitive to
any substantial degree with any of them. Some sheet glass competes
directly with plate and float glass. Such diréct competition currently
is confined almost entirely to heavy sheet glass; window glass and

thin sheet glass, which in 1968 together accounted for two-thirds of



total U.S. consumption of sheet glass, receive littlé direct com-
petition from plate and float glass. The greater part of the sheet
glass marketed thus is not subject to direct inter-product competition
from other types of flat glass. In the light of these competitive
conditions, then, we regard flat glass as three distinct articles--
sheet glass, plate and float glass, and rolled glass. Tempered
glass--a product further processed than flat glass--stands apart.

As indicated by findings given earlier, we have found that the
domestic sheet glass industry is being seriously injured by reason
of increased imports, and that an increase in the rates of duty on
sheet glass to the statutory rates is necessary to remedy such injury.
With respect to glass of the kinds provided for in items 5l41.11-31
(rolled glass), 543.11-.69 (plate and float glass), and 5ShlL.31-.32
(tempered glass) of the TSUS, we find (1) that such glass is, as a
result in major part of concessions granted thereon under trade agree-
ments, being imported into the United Stateés in such increased
quantities as to threaten serious injury to the domestic industries
producing like or directly competitive articles; and (2) that an
increase in the column numbered 1 rate of duty for each of the fore-
going items to a rate of duty equal to that which was specified in
column numbered 1 on August 31, 1963, is necessary to prevent such
injury. For a listing of such rates, see the column headed

"August 31, 1963 rate" in table 1.



Sheet_glass

Sheet glass 1s being imported into the United States in increased
quantities. Viewed from the short run, entries of sheet .glass at
most-favored-nation rates of duty have increased, amounting to 582
million pounds in 1968, compared with LLS million pounds in 196l and
350 million pounds in 1961 (the year before escape-action rates were
imposed). Entries were moderately smaller in the first half of 1969
(249 million pounds) than in the corresponding period of 1968 (276
million pounds), but markedly larger than in the corresponding period
of 1967 (177 million pounds). Imports of sheet glass in the early
months of 1969, however, were affected to an unknown -degree by a strike
at Atlantic and Gulf ports; moreover, part-year comparisons, simply
because of the short periods involved, have not weighed heavily in
our determinations. When viewed from the long run--which seems to
us appropriate since U.S. trade-agreement concessions were granted in
the more distant past--we conclude ‘that sheet glass is being imported
in vefy greatly increésed quantities. ZEntires of sheet glass at
most-favored-nation rates in 1968, for example, were nearly 11 times
the volume of average annual imports in 1950-52.

Reduced rates of duty resulting from trade-agreement concessions
made by the United States on sheet glass were placed in effect in
1948, 1951, and 1956-58. Subsequently in mid-1962, the President
invoked the escape-clause of the GATT to modify temporarily the U.S.

concessions to permit increased rates of duty to be imposed on sheet



glass. At the end of 1966, the President modified the escape action
by reducing but not eliminating the increased rates on most window
glass and by restoring the permanent concession rates on other sheet
glass. In our view, the increased U.S. imports of sheet glass have
resulted in major part from the aforementioned concessions.

In our statement in the Commission's recent report respecting
sheet glass under section 351(d)(3) of the Trade Expansion Act of
1962, l/ we emphasized that the domestic sheet glass industry was in
difficult straits. We conclude here, in terms appropriate to section
301(b)(1), that the domestic industry is being seriously injured. -
Shipments of sheet glass by the domestic producers, and the employ-
ment afforded workers by the domestic industry, were both lower in
1967 than in any year since 1961. Shipments by domestic producers
in 1968 (1,353 million pounds) were somewhat larger than in 1967
(1,248 million pounds), responding to a far larger increase in domestic
consumption. The 1968 shipments, however, were materially smaller than
in 196k and 1965 (1,530 million pounds) when consumption was about the
same as in 1968--evidencing a deteriorating position of the domestic
industry in the U.S. market. Employment afforded workers by the
domestic industry in 1968, moreover, was at its lowest level in many

years. Man-hours worked in the production of sheet glass amounted to

1/ United States Tariff Commission, Sheet Glass (Blown or Drawn
Flat Glass), Report to the President on Investigation No. TBA-I-EX-6
under Section 351(d)(3) of the Trade Expansion Act of 1962, TC Pub.
306, Washington, D.C., Dec. 1969, pp. L-8.




12.1 million hours in 1968, compared with 14.3 million in 196L; only
5,920 production and related workers are estimated to have been
employed in the manufacture of sheet glass in 1968, while some 7,260
were so employed in 196l.

The domestic producers' aggregate net operating profits.earned
on their sheet-glass operations in 1967 and 1968, as well as the ratios
of those profits to net sales, averaged only a third of those in 1961,
(table 16). Aggregate profits in 1967 were the lowest since 1962,
and those in 1968, although improved, were still materially below
those of earlier years. The deteriorating economic health of the
sheet-glass industry has also been reflected in corporate decisions
to shut down production facilities. One domestic sheet glass plant
that had employed 600 workers was put on a standby basis in 1968,
reopened in 1969, and then placed on standby again in October 1969.
Another producer announced that it would shut down a furnace at an
Oklahoma plant on December 1, 1969, requiring layoffs of more than
200 workers. Indeed, altogether li sheet glass furnaces were dis-
mantled between 196l and 1968, and only 26 of the 30 furnaces avail-
able for production in mid-1969 were in operation.

The major cause of the serious injury is patently clear. One
only need observe the increasing share of domestic consumption of
sheet glass supplied by imports. ‘The ratio of annual imports of
sheet glass to consumption was equivalent to 22-2) percent'in 196l

and 1965, 25-27 percent in 1966 and 1967, and 32 percent ihn 1968;



the corresponding ratio in the first half of 1969, influenced by the
lengthy dock strike early in the year, was 27 percent. Since the
mid-1960's, then, imports have increased appreciably the share of the
market they supply. In recent years, moreover, price competition
between imported and domestic sheet glass in the U.S. market has
sharpened. The domestic producers increasingly have had to try to
meet, in whole or in part, lower prices of imported glass in order

to attempt to retain sales. The resultant harmful impact of the
sharp price competition on the profits of the domestic producers has
been described above.

Major increases in world capacity to produce sheet glass in
recent years portend more intensive competition in both the U.S. and
foreign markets. Countries that heretofore have been significant
exporters of sheet glass (e.g., Belgium, France, and Germany) can be
expected to intensify their sales efforts in the United States,
particularly as various less-developed countries become increasingly
self-sufficient. Italy, long a major importer of sheet glass, was the
third largest source of U.S. imports in 1968. Israel, which completed
its first sheet glass plant in 1965, was the seventh largest source
of U.S. imports in 1968. Since 1967 factories have been completed in
Sweden, Denmark, Colombia, and Canada. Additional plants are currently
under construction or planned in Iran, Malaya, and Hungary. World

developments in foreign sheet glass industries suggest no respite for

the domestic industry.
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We are cognizant that the domestic sheet glass industry faces
market pressures from sources other than imported sheet glass. It
has experienced increasing competition from float glass in part of
its market. Nine new U.S. float glass plants have already gone into
production; four more are under construction or projected. Eleven
foreign countries have facilities to produce float glass, and the
number of foreign production lines has been expanding rapidly.
Canada, which completed a float glass plant in 1967, now is construct-
ing a second plant. Plants have recently been completed or are nearing
completion in Belgium, Japan, Czechoslovakia, and the U.S.S.R. It is
likely that this expansion in world capacity to produce float glass
will generate increased competitive pressures that will accelerate
the rate at which such glass displaces heavy sheet glass. Accord-
ingly, the encroachments of float glass will make the maintenance
of profitable levels of operation by domestic producers increasingly
difficult, and will make them increasingly vulnerable to aggressive
incursions of imports of sheet glass.

The domestic sheet glass industry is of especial importance to
cormunities and workers in Appalachia, where several plants are
located. The depressed economic conditions in that area lend added
urgency to the need for action that will provide relief to the

industry.
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We have found that imposition of rates the same as the statutory
rates of duty (the column 2 rates) of the Tariff Schedules of the
United States is necessary to remedy the serious injury being sustained
by the domestic sheet glass industry. These rates are higher than the
corresponding escape-action rates that were in effect on entries of
sheet glass from mid-1962 to the end of 1966, and higher than the
corresponding modified escape~action rates that have been in effect
on most window glass since the beginning of 1967. In retrospect,
it is clear that neither the original nor the modified escape-action
rates afforded adequate relief to the domestic sheet glass industry.
The share of the domestic sheet glass market supplied by the domestic
producers slid significantly from 77 percent in 1961~--the year pre-
ceding the initial escape action and a year in which the Commission
earlier regarded the industry as being seriously injured--to 73
percent in 1967 and 68 percent in 1968. The profits of the domestic
industry declined alarmingly in the 196L4~68 period, and price
competition afforded by imported glass increased sharply. The statu-
tory rates, in our judgment, are necessary to remedy the serious

injury.

Plate and float glass

Plate and float glass is being imported into the United States
in increased quantities. U.S. imports of plate and float glass

(including polished wire glass) at most-favored-nation rates of duty
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in 1968 (188 million pounds) were nearly double those in 196l (100
million pounds) and nearly 8 times the average annual imports in
1950-52 (23 million pounds).

Before the Kennedy Round, reduced rates of duty resulting from
trade-agreement concessions on plate glass and polished wire glass
(here included) were placed in effect in 1935 and 1948; further rate
reductions were placed in effect on plate glass in 1956~58, and on

polished wire glass in 1963-6lL. Two of the five stages of the Kennedy
| Round concessions on plate and float glass and polished wire glass are
now in effect, and the third stage will be placed in effect at the
beginning of 1970. In our view, the increased U.S. imports of plate
and float glass, and polished wire glass, have resulted in major part
from these concessions.

The domestic industry producing plate and float glass is not now
being seriously injured. Combined shipments of plate and float glass
(including polished wire glass) in 1968 (2,193 million pounds) were
about a third larger than in 1964 (1,633 million pounds). The domestic
producers have moved vigorously into the production of float glass,
which is materially less costly to produce than plate glass. During
recent years, profits have been stable; aggregate earnings of the
domestic producers on sales of plate and float glass were equivalent
to about 25 percent of net sales in both 196l and 1968.

U.S. imports of plate and float glass, nevertheless, threaten

the economic well-being of the domestic industry. Imported plate and
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float glass is supplying a gradually increasing share of the U.S.
market for those products; foreign plate and float glass entered at
most-favored-nation rates accounted for 8 percent of apparent U.S,
consumption in 1967 and 1968, compared with 6 percent in 196l and

5 percent in 1965. Severe price competition from imported glass,
while more fully developed in the other types of flat glass and in
tempered glass, is becoming increasingly evident in plate and float
glass. More and more, domestic producers have had to meet, at least
partially, lower prices of imported glass in an effort to retain sales.
The spread of such price competition--which in our opinion surely will
occur under present rates of duty and market circumstances--cannot but
fail to have a severely adverse impact upon the domestic plate and
float glass industry. As we noted in the previous section relating

to sheet glass, facilities for the production of float glass are being
rapidly expanded abroad, both in neighboring Canada and across the
oceans. Moreover, the remaining stages of the Kennedy Round con-
cessions-~which have already been proclaimed by the President—-will
speed the development of the present threat into actual injury.

We have found that imposition of the pre-Kennedy Round rates of
duty on plate and float glass, including polished wire glass, is
necessary to prevent serious injury to the domestic industry. These
rates, generally some 20 to 30 percent higher than the 1969 rates,

would, we believe, provide the necessary protection.



Rolled glass

Rolled glass is being imported into the United States in increased
quantities. The volume of annual U.S. imports of such glass entering
at most-favored-nation rates of duty has been on a plateau during the
past decade. As indicated earlier in our statement, however, a
longer-run view of import trends is appropriate when the principal
U.S. trade-agreement concessions were made in the late 1940's and
mid-1950's. Current imports are much larger than those in the early
1950's-~the quantity of rolled glass imported in 1968 being nine times
the average annual volume entered in 1950-52,

Before the Kennedy Round, reduced rates of duty resulting from
trade-agreement concessions on rolled glass were placed in effect in
1948 and 1956~58. Two of the five stages of the Kennedy Round
concessions are now in effect, and the third stage will be placed in
effect at the beginning of 1970. We are persuaded that the increased
level of imports in recent years has resulted in major part from these
concessioﬁs.

The U.S. rolled glass industry faces a harsh economic climate.

In recent years, the U.S, consumption of rolled glass has been either
stagnant or declining. Imports have taken nearly a third of the
market. Annual shipments of rolled glass have declined; they were

13 percent smaller in 1968 (136 million pounds) than in 196} (156
million pounds). In ﬁid-l969, only 7 of the 10Afurnaces available

for production were in operation. Employment afforded workers in the
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manufacture of rolled glass has followed the downward trend of ship-
ments; the annual number of man~hours worked in the production of

rolled glass was 1 percent smaller in 1968 than in 196L. Aggregate
annual profits of domestic producers on their sales of rolled glass
declined almost steadily from 196l to 1968, dropping by more than half;
the ratio of aggregate net operating profit to net sales also decreased--
from 18 percent in 196h to 8 percent in 1967 and 1968.

The danger of serious injury to the domestic rolled glass industry
is imminent, and requires prompt relief. Imports are gradually taking
an increased share of the market. Price competition from imported
rolled glass is becoming increasingly severe; it has recently forced
price reductions on some types of domestic rolled glass (e.g., sizes
for shower doors and tub enclosures), even though labor and other
costs are rising. The decline in aggregate profits and in the ratio
of those profits to net sales is of grave concern.

We have found that imposition of the pre-Kennedy Round rates of
duty on rolled glass is necessary to prevent serious injury to the
domestic industry. These rates, about 25 percent higher than the
1969 rates on ordinary rolled glass, would in our judgment provide

the necessary protection.

Tempered glass

Tempered glass is being imported into the United States in
increased quantities. Annual U.S, imports of such glass at most-

favored-nation rates of duty rose from 1.1 million square feet in 196l
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to 9.3 million square feet in 1968, while imports of such glass from
Canada free-of-duty under the provisions of the Automotive Products
Trade Act of 1965 (APTA) rose from nearly zero in 1965 to 7.7 million
square feet in 1968. Data are not available on U.S. imports of
tempered glass before 196lL; imports are believed to have been small
in earlier years, probably less than in 196l.

Before the Kennedy Round, reduced rates of duty resulting from
trade-agreement (GATT) concessions affecting the tariff provisions
under which tempered glass was dutiable were placed in effect in 1948,
1951, and 1956-58. Two of the five stages of the Kennedy Round
concession on tempered glass are now in effect, and the third stage
will be placed in effect within a few days. Free entry of tempered
glass, the product of Canada, was proclaimed by the President,
effective January 1965, to carry out a U.S. concession to Canada in
the U.S.-Canadian automotive agreement. In our view, the increased
U.S. imports of tempered glass at the most-favored-nation rate have
resulted in major part from the U.S. concessions in the GATT, and
the increased duty-free entries of tempered glass from Caﬁada have
resulted in major part from the U.S. concession in the U.S.-Canadian
automotive agreement.

The tempered glass industry in the United States currently
exhibits economic symptoms of both health and illness. The U.S.
market for tempered glass is booming; apparent U.S. consumption of
such glass increased from 216 million square feet in 1964 to 356

million square feet in 1968. In response to that increase, shipments
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of tempered glass by the U,S. producers rose from 217 million square
feet in 196l to 348 million square feet in 1968. Aggregate net profits
earned by the domestic producers on the sale of tempered glass, however,
have been trivial in most recent years, and an aggregate net loss of
substantial size was incurred in 1965. Despite the growing domestic
shipments, moreover, the domestic producers have been unable to
maintain their position in the domestic market. The share of U.S.
consumption supplied by imports rose steadily from a half of one
percent in 196l to 5 percent in 1968, and the increase shows no sign
of abating. Although imported glass does not yet account for a large
share of the market, the impact of its sales on market prices has

been highly adverse. Price patterns of tempered glass have been
mixed, and the prices of many types of nonautomotive glass were

lower in 1969 than in 196L. In an effort to save markets, the
domestic producers in recent months have been forced to make price
concessions on as much as a third of their sales of nonautomotive
tempered glass, discounting prices on the average by about 8 percent.
These factors--the steadily expanding share of the market gained by
imports and the untoward impact of imports on prices--clearly fore-
tell the prospects of serious damage to the domestic tempered glass
industry if current import restrictions are not modified. Moreover,
the remaining Kennedy Round stages-~which have already been proclaimed

by the President--will speed the advent of such injury.
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We have found that imposition of the pre-Kennedy Round rate of
duty on tempered glass, including that imported free of duty from
Canada under the APTA, is necessary to prevent serious injury to the
domestic industry. This rate--about 25 percent higher than the 1969

most~-favored-nation rate--would provide the necessary protection.
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Statement of Commaissioner Thunberg

Although I concur in most of what Commissioners Newson and
Leonard say about these products in isolation and with their finding
of no injury, I cannot agree with their segmentation of the industry
into four parts. The degree of substitutability among the various
classes of flat glass is sufficiently great, both from the viewpoint
of users and from that of producers, to require their being cate-

gorized as parts of the same industry, the flat glass industry. Y/

The flat glass industry shows no evidence of injury or threat of
injury. On the contrary, it displays the characteristics of a
thriving, dynamic, healthy sector of the economy.

In almost every case users of flat glass are indifferent con-
cerning the method by which glass is produced, provided that it
has the characteristics of transparency, opacity, translucency,

strength, clarity, safety and such which are necessary for their

1/ The statistical problems involved in consolidating data for
the flat glass industry were not completely solvable within the
statutory time limit, These problems are primarily concerned
with intra-industry and intra-company transfers and therefore
with the danger of double counting, Data relating to sheet, plate,
float, and rolled glass entail no double counting and therefore can
be aggregated., Because significant amounts of plate, float, and
sheet are used in the tempering operation, tempered glass pro-
duction cannot be combined with the other categories without
adjustments which could not be completed within the allotted time,
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purpose, Given the buyer!s requirements, his choice is made almost
solely on the basis of price. It is the fact of this high degree of sub-
stitutability in use principally among sheet, plate, and float which
has made possible the relatively easy implementation of recent
technological advances, Technological change has been able to
effect sizable shifts in the relative importance of each process be-
cause the products are so readily substitutable in use, Within 4 years,
for example from 1964 to 1968, sheet glass has dropped from 45 per-
cent to 37 percent of the combined output of sheet, plate, float, and
rolled glass as float and plate glass have replaced sheet in automo-
biles and construction. Rolled glass declined from 5 percent to
4 percent of the total; plate and float together rose from one-half to
nearly three-fifths of the total., Float glass rose from 6 percent of
- the aggregate of plate and float output in 1964 to 51 percent in 1968,
Temperers have meanwhile substituted float for plate and sheet in
their processing operation. In addition, a recently announced
technological development suggests that sheet may be substituted
for plate and float in certain uses in the future.

The tempering sector of this industry stands somewhat apart
in that it depends on the other sectors (sheet, piate, and float, énd

rolled) for its raw material and produces a product that cannot be
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altered by cutting or shaping. As indicated above, temperers have
substituted float for plate and sheet in their inputs, and with their
output are currently invading markets that had previously been sup-
plied by unprocessed sheet, plate, and float, Although there are more
than a score of companies producing tempered glass, nearly 80 percent
of the unprocessed glass used in tempering is obtained by intra-
company transfer; less than 10 percent is purchased from outside the
domestic industry,

Producers, reacting to technological advances, have brought
about these shifts by closing sheet and plate facilities and either con-
verting them or replacing them with float plants., Similarly workers
have shifted from the obsolescent processes to the more advanced,
with total employment in flat glass operations remaining about the
same, The number of production and related workers employed in
flat glass operation expanded by about 4 percent between 1964 and
1966 while man-hours worked remained at virtually the same level
(table B-1),

These shifts, wrought by the dynamics of technology, have
not been accomplished without friction and hardship. The new
facilities have not all been constructed in the same localities as

those being closed. The friction was intensified by the decline in
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demand in 1966 and 1967 resulting from declines in automobile pro-
duction and construction, the two main consuming industries, It
was in these years of sagging demand that competition from imports
became more intense, Imports rose both relatively and absolutely
from 1965 through 1968 (table B-2). In the first half of 1969, however,
the share of imports in the apparent consumption of flat glass receded
to its 1964 level (14,8 percent for flat glass including tempered glass),
Because of the imminence of a dock strike in 1968 and the fact of a
dock strike in early 1969, the significance of import changes in
those years is clouded; nonetheless, it is not at all clear that the
statutory requirement of increasing imports is met.

| More than 90 percent of the output of sheet, plate, float and
rolled glass is accounted for by four large companies, Fozrd,
PPG Industries, Libby-Owens-Ford (L.OF') and American Saint
Gobain (ASG) together produce 87 percent of sheet glass output,
nearly 99 percent of plate, 100 percent of float and one-half of rolled
glass output, These four similarly account for nearly 80 percent of
tempered glass production, This concentration of decis ion-making
authority in the flat glass industry has facilitated the shift from the

obsolescent to the technologically advanced processes in the industry,
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It is of course to be expected that the technologically obsoles -
cent parts of the industry would yield a smaller rate of return than
the more advanced, rapidly expanding sectors, This appears ﬁot to
be true for the tempering sector, which exhibits the lowest rate of
return, Upon examination of this sector, however, two factors ex-
plain the low profitability: (1) more than % % * of the sales of
the two major producers, whose combined production accounts for
80 percent of domestic output, are to the automotive industry at
rigorously negotiated contract prices, and (2) these same producers
provide from within their own organizations at '"computed market
value' all the plate and float glass they temper., Insofar as the com-
puted value might be overly generous (or niggardly), profits are
shifted from (or to) the tempering operation to (or from) the plate
and float operation, The plate and float sector has been the most
profitable sector of this industry, with an annual average ratio of
net operating profits to net sales of nearly 25 percent. It should be
noted that 70 percent of the plate and float glass produced is further
processed within the producer?s organization, and that 45 percent
of such glass is tempered, The two major tempered glass producers
are among the most profitable plate and float producers, but among

the least profitable tempered glass producers, Excluding tempered



2l

glass, the sheet glass sector is the least profitable operation in this
industry, and has been for the last 5 years. Unlike the plate and
float sector, less than one-fifth of the sheet glass produced is further
processed within the producing organization,

Table B-3 shows the net operating profit of the flat glass indus-
try (excluding tempered glass for_lreasons of statistical difficulties)
in dollars and in relation to sales and intra-company transfers,
Profits and sales declined between 1965 and 196‘7, bath absolutely
and as a percent of sales. Both recovered in 1968 although not to
their 1964 level., Insofar as the profits of the tempering operations
are understated, these data in table B-3 are overstated., Nonethe-
less, comparing these data with the financial reports of four large
producers (which account for 85% of flat glass production) for the
operations of their glass divisions (table B-4), the general level
and direction of the data in table B-3 are confirmed.,

The ratio of profits to sales after taxes (as well as before
taxes) is shawn in table B-4 for the four largest companies for

which such data were made available to the Commission,
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Table B-4 relates to total company operations with the excep-
tion of PPG Industries and as such includes some products for LOF
and PPG which are outside of the scope of this case 174 (ee8s, lami-
nated auto glass, multiple glazed insulating units and specialty glass
products), A comparison of the average operating profits after
taxes as a ratio to net sales for these four companies with similar

ratios for other industries follows:

Ratio of net operating profit
(after taxes) to net sales

Industry - - - -
1964 ° 1965 ' 1966 ° 1967 ° 1968
; Percent

Durable goods--=--===cececea-a: 5,2 : 5,6 : 5,6 : 5,0 : 5,1

Motor wvehicles and : : : :
equipment----------------: 5,1 5,7: 5.,6: 4,8 4,9
Lumber and wood products---: 3,9 4,0: 3,8: 3,4 5.3
Stone, clay, and glass------- : 5,6 5.9 : 5,6 : 4,8 5,2
Four flat glass producers------ : 9.3 9.5: 8,0: 7.6 8.3

1/ The Commission estimates that about two-thirds of the
operations of these four companies was accounted for by the prod-
ucts subject to this investigation for the years 1964-67, In 1968
the relative importance of the flat glass products declined to some -
what more than half as a result of the consolidation in the LOF
figures of certain subsidiaries,
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The average profit rate of the four flat glass producers which together
account for 85 percent of flat glass output is significantly above that
for producers of durable goods, of motor vehicles and equipment,

of lumber and wood products, and also above the average for the

grouping in which they are included, stone, clay, and glass production,
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Statement of Commissioner Clubb

Two points which are not treated elsewhere deserve discussion. ;/

‘The first relates to the interpretation of the statutory term "serious

1

injury," and the second, to the remedies which the Trade Expansion Act

rermits in this case.

Serious injury

The sheet glass industry presents one of those unusual situations
where domestic production and sales have not decreased substantially,

but, nonetheless, the industry has been seriously injured within the

1/ The facts of this case are well analyzed in the statements of my
colleagues, and will not be further discussed here. The conclusions
reached can be summarized as follows. First, I agree with Chairman
Sutton end Commissioners Leonard, Newsom, and Moore that flat glass
producers must be divided into four separate industries--rolled, plate
and float, tempered, and sheet glass. Accordingly, separate deter-
minations must be made with respect to each of these industries.
Second, I agree with Commissioner Newsom, for the reasons stated in
his opinion that--

1) rolled glass is not being imported in increased quantities
within the meaning of the Trade Expansion Act;

2) the plate and float glass industry is not being seriously
injured, or threatened with serious injury;

3) the tempered glass industry is not being seriously in-
Jured, or threatened with serious injury.

Finally, I agree with Chairman Sutton and Commissioner Moore that con-
cession generated increased imports are causing serious injury to the
domestic sheet glass industry, and that, if the injury is to be reme-
died by increasing the tariff on imported sheet glass, a duty of the
amounts found by them would be required.
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meaning of the Trade Expansion Act 1/ because it is unable "to operate
at a level of reasonable profit." In effect, sales of domestic

firms have been maintained in the face of increased price competition
from imports only because the domestic producers have reduced their
prices to such levels that, while some firms are doing well, profits
for the industry as a whole have all but disappeared. If this trend
continues, many existing domestic sheet glass plants probably will

not be able to continue operations over the long term.

Both the Commission and the Congress have indicated that in such
situations the serious injury standard of the statute is met. In
the Commission's 1948 report to the Ways and Means Committee entitled
"Procedure and Criteria with Respect to the Administration of the
Escape Clause," the Commission said:

It is particularly important to note that an increase

in imports may cause or threaten serious injury notwith-

standing the fact that production and employment in the

competing domestic industry may remain undiminished.

Production and employment may have been maintained only

at the expense of cuts in wages or in profits, or both,

sufficient to keep prices competitive with those of im-

ports. Employers or employees, or both, may thus have
suffered loss in income involving real injury.

1/ In the recent Piano report Commissioner Moore and I observed that--

"serious injury for purposes of the Trade Expansion Act
is an important, crippling, or mortal injury; one having
permanent or lasting consequences. Such injuries are dis-
tinguished from the less important and temporary injuries
which domestic concerns are expected to absorb without
governmental sssistance." Planos, Inv. No. TEA-I-1L4 (Dec.
1969).



29

This point was underséored by Congress in the Trade Expaﬁéion Act of
1962, The bill as passed the House provided that, in determining
whether a firm or industry had been seriously injured, the Commission
was to take into consideration all economic factors, includingl"ina-
bility to operate at a profit.” In the Senate this phrase was
broadened to read "inability to operate at a reasonable profit
level." 1/ This change suggests that Congress intended the Commi s -
sion to find serious injury if the domestic industry is unable to
realize sufficient profit to justify continuing in business on a long-
range basis. Accordingly, it is incumbent upon the Commission to
make a finding of serious injuryvin this case despite the fact that
the domestic sheet glass industry has suffered only a modest decline
in sales and production because the sharply downward trend of profits
in the past few years makes it clear that a substantial portion of the

industry cannot survive in the long run under present conditions.

Remedies

The Trade Expansion Act authorizes the President to provide two
possible remedies for an industry seriously injured by imports. On
the one hand, he can increase import ;estrictions, and on the other,
he can grant trade adjustment assistance in the form of loans and tax

relief to firms in the industry, and unemployment compensation,

1/ See the Conference Report on the Trade Expansion Act, H.Rept. No.
2518, 8Tth Cong., 24 Sess. (1962), p. 9.
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retraining, and relocations allowances to the workers. ;/ It is impor-
tant to note in this connection that, although the Act requires the
Commission to determine the level of import restrictions which would
be necessary to remedy the injury, g/ this determination does not con-
stitute a recommendation by the Commission that import restrictions,
rather than trade adjustment assistahce should be given the industry
involved. On the contrary, in this case there appear to be several
considerations which may indicate that adjustment assistance, rather
than increased import restrictions should be used.

The first consideration is that one of the side effects of

greater import restrictions on sheet glass would be an increase in

1/ Section 302(a) provides,

(a) After receiving a report from the Tariff Commission con-
taining an affirmative finding under section 301(b) with
respect to any industry, the President may--

(1) provide tariff adjustment for such industry pur-
suant to section 351 or 352, ‘

(2) provide, with respect to such industry, that its
firms may request the Secretary of Commerce for
certifications of eligibility to apply for adjust-
ment assistance under chapter 2,

(3) provide, with respect to such industry, that its
workers may request the Secretary of Labor for
certifications of eligibility to apply for adjust-
ment assistance under chapter 3, or

(4) take any combination of such actions.

2/ Section 301(e) provides,

(e) Should the Tariff Commission find with respect to any

article, as a result of its investigation, the serious
injury or threat thereof described in subsection (b),
it shall find the amount of the increase in, or imposi-
tion of, any duty or other import restriction on such
article which is necessary to prevent or remedy such

, injury and shall include such finding in its report to

! the President.
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the cost of housing in the United States. Higher tariffs on imported
sheet glass would undoubtedly raise the price of both imported and
domestic sheet glass. (Indeed, if they would not, it is questionable
whether the higher tariffs would help the domestic sheet glass indus-
try.) If the price were raised by the full amount of the tariff in-
crease found necessary by the Commission, it would cost U.S. sheet
glass consumers about $14 million annually. Since the greatest vol-
ume of sheet glass is consumed by the U.S. construction industry--and
a large part is used in residential construction--imﬁort restrictions on
sheet glass must ultimately be reflected in an increased cost of housing.
Second, the firms, workers, and communities which have suffered
most from import injury, would likely gain less from higher tariffs
than those who have remained healthy. Although the sheet glass indus-
try as a whole has been seriously injured, this injury has been un-
evenly felt within the industry. Certain aggressive firms with
modern plants are very healthy and need no assistance to compete effec-
tively; others are continuing to show losses; still others have re-
duced production or have closed marginal plants. If g general in-
crease in demand for domestic sheet glass were brought about by higher
tariffs, the domestic firms and plants likely to benefit most would be
those which are already healthy. At the very least such firms would
benefit as much as their less healthy competitors. In contrast, ad-
Justment assistance could be selectively used to benefit most those

who have been injured most.
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Finally, adjustment assistance could be granted over g relatively
short time period, while there is a tendency for import restrictions
to go on and on. In this connection it might be observed that this
industry has already had the benefit of some form of escape clause
protection since 1962, and still it is being seriously injured by im-
ports. Adjustment assistance might well be able to solve the prob-

lem better in s quicker, less expensive manner.
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" Statement of Commissioner Leonard

Under section 301(b)(1) of the Trade Expansion Act of 1962, an
affirmative finding by the Tariff Commission in a case must rest on
affirmative determinations respecting each of 4 requisites:

1. Whether the article in question is being imported in
increased quantities;

o. Whether the increased imports are a result in major
part of concessions granted under trade agreements;

3, Whether the domestic industry producing an article
which is like or directly competitive with the im-
ported article is being seriously injured or threat-
ened with serious injury; and

4., Whether the increased imports have been the major fac-
tor in causing or threatening to cause serious injury.

In the instant investigation, I have concluded that the case With
respect to sheet glass fails to meet the fourth requirement set forth
above, and the case with respect to plate and float glass, rolled glass,
and tempered glass fails to meet the third requirement. Having so found,
it is unnecessary for me to reach conclusions respecting the other statu-
tory requirements.

The principal reasons for my finding with respect to sheet glass are
set forth below. With respect to plate and float glass, rolled glass, and
tempered glass, I agree with the reasons relating to the lack of serious

injury given by Commissioner Newsom in his statement.
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Sheet glass

U.S. demand for sheet glass is highly inelastic-~derived predomi-
nantly from activity in the building construction and motor vehicle
industries. Operations in the domestic sheet glass industry, in turn,
are closely tied to the level of activity in the industries from which
the demand for sheet glass is derived. The decline in U.S. shipments
of sheet glass from 1964 to 1967, for example, was attributable pri-
marily to a downturn in residential construction and automobile produc-
tion in those years. An index (l957-59=100) of residential construction
declined from 111 in 1964 to 92 in 1967, while that of automobile pro-
du@tion, after rising from 151 in 1964 to 183 in 1965, declined to 146
in51967 (sée table 8); a corresponding index 6f shipments of sheet glass
by domestic producers decreased from 116 in 1964 to 95 in 1967. In con-
junétidn with the declining level of operations, the profits of the
domestic sheet glass industry decreased appreciably., Aggregate annual
profits declined from. $18 million in 1964 to 3¢ % in 1967; the
ratiﬁ-of.such profit to net sales also dropped, from 13 percent in 196L
to. * % * in 1967. Employment opportunities for U.S. workers in the
manufacture of sheet glass were adversely affected; annual man-hours
wofkéd‘by prodqction and related workers in sheet glass operations de-
clined from 1k ﬁillion hours in 1964 to 12 million hours in 1967.

In 1968 residential construction and automobile output in the
United States reversed their trends, rising substantially. In 1968
residential construction was 15 percent greater (an index of 106),

and automobile output, 20 percent greater (an index of 175), than in
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1967. During the early months of 1969, residential construction was 6
percent higher than in the corresponding period of 1968, and automobile
production was not far below the 1968 rate. 1In response, shipments of
sheet glass by the U.S. producers rose moderately in 1968 and markedly
in the first half of 1969. Aggregate operating profits of sheet-glass
establishments in 1968 were double those in 1967. The employment pro-
vided production workers in sheet-glass plants was nearly the same in
1968 as in 1967; production and average output per man-hour, however,
were higher,

Like domestic shipments, U.S. imports of sheet glass respond to
changes in U.S. demand for the product, and thus are influenced by up-
and down-turns in residential construction and automobile production.
Annual imports of sheet glass at MFN rates declined from 445 million
pounds in 1964 to 416 million pounds in 1967, following the lessening
activity in the construction and automobile industries. Then, with the
sharp increase in demand in 1968, imports at MFN rates rose to 582 mil-
lion pounds in that year. Although demand continued to increase in the
first half of 1969, impbrts, affected by a dock strike early in the
year, were smaller than in the corresponding period of 1968.

Besides the generally adverse effect of changes in U.S. demand for
sheet glass in recent years, the domestic sheet glass industry has been
affected by the increasing competition of float glass in some of its
major markets, particularly the automotive market. U.S. production of
float glass has grdwn greatly since it was first manufactured domes-

tically in 196k4; shipments of float glass by domestic producers increased
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from 72 million pounds in 1964 to 1,064 million pounds in 1968. TFloat
glass has encroached materially on sales of heavy sheet glass and likely
will continue to do so.

In the light of the circumstances described above, i.e., the
changes in U.S. demand for sheet glass and the increasing competition
from float glass, I have concluded that the increased imports have not
been the major factor in causing or threatening to cause serious injury

to the sheet glass industry.

Conclusion

To summarize then, my findings in this investigation are negative
because in the case of sheet glass increased imports have not been the
major factor in causing or threatening to cause serious injury, and in
the case of plate and float glass, rolled glass, and tempered glass the
domestic industry producing an article which is like or directly competi=-
tive with the imported article is not being seriously injured or threat-

ened with serious injury.
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Statement of Commissioner Newsom

The statutory provisions which the Tariff Commission must observe
in reaching its findings in cases under section 301({b)(1) of the Trade Ex-
pansion Act of 1962 have been set forth frequently in earlier cases.
Briefly, the law instructs the Commission to determine:

1. Whether the article in question is being imported
in increased quantities;

2. Whether the increased imports are a result in
major part of concessions granted under trade agreements;
and

3. Whether the increased imports have been the major
factor in causing, or threatening to cause, serious injury to

the domestic industry producing an article which is like or

directly competitive with the imported article.

An affirmative finding in an investigation must rest on affirmative deter-
minations respecting each of these requisites.

The statutory requisites thus are clear. The law is intended to
afford the domestic producers relief from severe damage resulting in
major part from the trade agreements program. It is not intended to
provide shelter from all the vicissitudes of the economy and the market
place. It is not intended to protect domestic interests from the ravages

of inflation, the adverse impact of declining markets, or the cost of

higher wages resulting from labor -management negotiations. In
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reaching its findings, therefore, the Commission must weigh not only
the consequences of trade agreement concessions, but also the effects
of developments in the U. S. economy, changes in the specific market
concerned, and actions by the domestic producers themselves.

The case at hand pertains to the major types of flat glass--sheet,
plate, float, and rolled glass--and to tempered glass. Based on all of
the data available to me, I have concluded that such increased imports
of the products concerned as have occurred have not resulted in major

part from U. S. tariff concessions and that the domestic industries in-

volved are neither seriously injured nor threatened with serious injury.

The cause of increased imports

Most--not all--of the glass products involved in this case are being
imported into the United States in increased quantities. Annual imports
of sheet_: glass, plate and float glass, 1/and tempered glass were all
substantially larger in 1968 than in 1964. Entries of sheet glass at
trade-agreement rates of duty amounted to 583 million pounds in 1968,
compared with 445 million pounds in 1964; imports of piate and float

glass were 178 million pounds in 1968, compared with 94 million pounds

1/ Although the circumstances relating to polished wire glass are not
separately discussed in the body of my statement, the conclusions I have
reached apply equally to that product.
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in the earlier year, and those of tempered glass, 17 millior square feet,
‘compared with 1 million square feet. Imports of sheet glass and those
of plate and float glass were somewhat smaller in the first half of 1969
than in the corresponding period of 1968; entries in 1269, however, were
affected by a lengthy dock strike early in the year, and the short-term
decline was not of such significance as to overturn the conclusion that
the articles were being imported in increased quantities. Entries of
tempered glass in the first 6 months of 1969 were larger than in the first
half of 1968. In contrast to the above, annual U. S. imports of rolled
glass, though fluctuating from year to year, did not increase during the
5-year period 1964-68. Entries of such glass in 1968 (61 million pounds)
were a trifle smaller than in 1964 (62 million pounds); they were, more-
over, some 20 peréent smaller in the first half of 1969 than in the corre-
sponding period of 1968. Even recognizing that annual imports of rolled
glass in recent years have been far greater in guantity than those two
decades earlier, the data do not support a finding that rolled glass is
being imported in increased quantities, as required by the statute.
Although most of the products in question thus are being imported
in increased quantities, such increases are not a result in major part

of the trade agreement concessions that have been granted on those
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products. Indeed, the major causes are to be found in the rise of prices
and in the growth of demand in the U. S. market.

Like those of most products, the prices of flat glass have risen
markedly during the period of the trade agreements program. Currently,
the BLS wholesale price index of window glass is more than double that
in 1947, and the index of plate glass is nearly 50 percent higher than in
1947. Indeed, in the recent years 1964-68, the U. S. wholesale prices
of most types of flat glass rose as much as, or more than, the whole-
sale price index of all industrial commodities. The BLS price index of
window glass, for example, was about 20 percent higher in 1968 than in
1964, while the index} of all industrial commodities was only about 8
percent higher.

The increase in prices of the glass products here concerned in the
U. S. market has had a dual effect. First, it has eroded materially the
protective effect of U. S. import duties. Except for tempered glass and
heavy plate and float glass, the applicable U. S. import duties are of the
specific or compound type. Hence, as prices of glass have risen, the
amount of duty collecte.d—-x cents per square foot or per pound--has
become smaller and smaller relative to the export value of the imported

glass products, as well as to the price at which they were sold in the
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U. S. market. The accompanying decline in the restrictiveness of the

U. S. import duties was unrelated to the trade agreements program and
to U. S. tariff concessions. Second, the rising price levels have made
the U. S. market attractive to foreign suppliers. As domestic producers
have raised prices, often in an understandable attempt to cover increased
wages and other costs, foreign producers have been encouraged to sell
their products in the United States. This effect likely was particularly
strong for those products whose growth in price has surpassed the
average; the BLS price index (1957-59=100) of window glass, for example,
was 138 in mid-1969, while the corresponding price index of all industrial
products was 112,

Another factor unrelated to trade agreement concessions that has
greatly influenced U. S. imports of flat glass and tempered glass has
been the U. S. demand for those products. U. S. demand appears to be
highly inelastic--derived predominantly from building construction and
motor vehicle production. Long-run growth in demand has stimulated
imports (as well as domestic output)--particularly of plate and float
glass and tempered glass. Inthe 5-years 1964-68 alone, apparent an-
nual U. S. consumption of plate and float glass combined rose by a half,

and that of tempered glass by two-thirds. Such booming market conditions
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served as a major stimulus to imports of those glass products.

The lack of serious injury

Flat glass is produced in the United States primarily by 6 companies;
one is a large motor vehicle manufacturer and 3 others are large multi-
product corporations. Tempered glass is produced by most of those
firms, as well as a number of other companies. In section 301 investi-
gations, however, the Commission--in determining whether the domestic
industry is seriously injured, or threatened therewith--must concern
itself with the economic well-being of the establishments in which the
products concerned are produced. 1/

In the case at hand, my conclusion with re‘spect to each of the glass

Products involved is negative.

Sheet glass. --After being hampered for several years by the de-

clining consumption of sheet glass in the United States, the operations
- of the domestic sheet glass industry distinctly improved in 1968 and
1969. Shipments of sheet glass by the U. S. producers rose moderately

in 1968 and pronouncedly in the first half of 1969. The strong market

1/ See U. S. Congress, Trade Expansion Act of 1962: Report of the
Committee on Ways and Means, House of Representatives, to Accompany
H. R. 11970, House Report No. 1818 (87th Cong., 2d Sess.), 1962, p. 23,
and U. S. Senate, Committee on Finance, Trade Expansion Act of 1962:
Report Together with Individual Views [To accompany H. R. 11970],
Report No. 2059 (87th Cong., 2d Sess. ), 1962, p. 11.
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demand in that period permitted prices to be increased sharply; the BLS
wholesale index of window glass prices was 138 in the summer of 1969,
much higher than the average index of 120 in 1967. The employment pro-
vided production workers in sheet-glass plants was slightly smaller in
1968 than in 1967, but production was higher, resulting in a 10-percent
growth in averagé output pef man-hour. Aggregate operating profits of
sheet-glass establishments in 1968 were double those in 1967. The ratio
of profits to sales were lower in 1967 and 1968 than in some previous
years--evidencing the effect of high wage rates and other costs on the
net income of the domestic producers, but not indicating the existence

of serious injury, or threat of injury.

Plate and float glass. --Plate and float glass are directly and high-

ly competitive with one another; they are used interchangeably in those
thicknesses in which both are produced, and are priced alike in the
market. Since float glass was first produced in the United States in
1964, its output has grown until it now accounts for more than half of
the combined production of plate and float glass in the U. S. Although
produced by different methods, plate and float glass should be regarded
as a single article for purposes of this investigation.

Combined annual shipments of plate and float glass by U. S.
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producers were at record levels in 1968. Shipments aggregated nearly
2.2 billion pounds in that year, the first time they had exceeded the 2
billion mark; they were some 40 percent greater in 1968 than in 1964,
U. S; imports of plate and float glass have supplied only 5 - 8 percent
of U. S. market in recent years, and their share of the market was de-
clining in the latter part of 1968 and the first half of 1969. Prices
generally rose in 1968 and 1969; they averaged about 8 percent higher
in mid-1969 than at the close of 1967. In response to these favorable
circumstances, the domestic plate/float glass industry recorded con-
sistenfly high annual profits in the 5 years 1964-68; the ratio of profits
to sales of plate and float glass ranged from 22 percent to 29 percent
in those years. There is no evidence here of injury, or threat of in-
jury, serious or otherwise.

On one score--employment--the trend was downward; that trend,
however, only serves to highlight the competitive advantages of float
glass. The annual number of man-hours worked by production and re-
lated workers in the manufacture of plate and tloat glass was about 7
percent smaller in 1968 tha;n in 1964, although U. S. output of those
products was about 40 percent larger. Hence, combined U. S. output

per man-hour of plate and float glass was sharply higher during those
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years. This shift, highly advantageous to the domestic producers, re-
sulted from the increasing share of the combined output that consisted
of float glass; the average U. S. output per man-hour of float glass in
1968 was nearly 3 times that of plate glass.

Rolled glass. --The domestic rolled glass industry has faced de-

clining markets for its products in recent years. Apparent U.S. con-
sumption of rolled glass amounted to 191 million pounds in 1968, com-
pared with 221 million pounds in 1964. In these circumstances U. S.
shipments of rolled glass have eased; they totaled 136 million pounds

in 1968, compared with 156 million p01;nds in 1964. The domestic pro-
ducers, then, have borne most of the market decline, and the decreased
sales have had a moderately adverse effect on the profitability of their
operations and the employment afforded workers. The aggregate pfoﬁts
earned by domestic producers on their sales of rolled glass were equiv-
.';mlent to 8 percent of net sales in 1968, while the corresponding ratio had
been 18 percent in 1964; the profits earned on the total operations of the
éstablishments in which rolled glass was produced, however, were con-
sistently greater relative to sales than profits earned on rolled-glass
sales, and annual profits of those establishments on all operations showed

no inclination to decline during the 5 years 1964-68. Employment afforded
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workers in the manufacture of rolled glass was about 15 percent lower

in 1968 than in 1964, reflecting reduced production and slightly increased
output per man-hour. The rolled glass industry is recovering from the
effects of the 1964-67 decline in U. S. consumption. Shipments of rolled
glass were materially larger in 1968 than in 1967, and the upward trend
continued into 1969. Profits on domestic rolled glass operations also
turned upward in 1968, both in aggregate amount and relation to net sales.
The U. S. rolled glass industry, thus, has operated with mixed results
in recent years, but the record does not warrant a conclusion that it has
been seriously damaged; nor is there threat of such injury "as a result
in major part of concessions granted under trade agreements''.

Tempered glass. --The market for tempered glass is expanding

rapidly in the United States, and it probably will continue to do so. A
substantial part of the domestic demand--that for tempered glass for
automoi;iles-—is tied closely to motor vehicle production; this part of
the market is largely assured to domestic producers (except for im-
ports from Canada that may enter free-of-duty under the Automotive
Products Trade Act of 1968), because of the need of the motor vehicle
producers for an assured steady flow of components into the as sembly

plants. Another major part of domestic demand--that for residences
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and other buildings--has been stimulated by the growing number of state
laws requiring the use of safety glazing materials in specified locations.
In response to the increased demand of recent years, annual ship-
ments of tempered glass by domestic producers have expanded markedly.
In 1968, the producers shipped nearly 350 million square feet--about
half again the volume they had shipped in 1964, Although gross imports
have increased, they supplied only 5 percent of the U. S. market in 1968.
Prices generally have been stable or increased moderately in recent
years. Employment provided workers in the production of tempered
glass has risen considerably--approaching 12 million man-hours in 1968,
compared with 8 million in 1964. The profits of the domestic tempered
glass industry have not been robust in recent years. However, after
aggregate losses equivalent to 3.5 percent of sales in 1966, the profit
picture has distinctly improved; aggregate profits on sales of tempered
glass by U. S. producers were nearly $4 million in 1968, or 2.3 percent
of net sales. The independent temperers--those that do not produce flat
glass--have generally had good profit records. Profits earned by inde-
pendent temperers on tempering operations, rose from 4.5 percent of
net sales in 1964, to 7.5 percent in 1968. The profit-and-loss experi-

ence of the U. S. establishments in which tempered glass is produced
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on their total operations, moreover, has been distinctly superior to the
earnings on tempered glass alone. These data reflect expanding oper-
ations by a viable industry; one not being seriously injured, nor threat-

ened with such injury.
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INFORMATION OBTAINED IN THIS INVESTIGATION
Description of Products

The imported products covered by this report are cast or rolled
glass and drawn or blown (sheet) glass, in rectangles, weighing over
4 ounces per square foot; ground or polished (plate and float) glass,
in rectangles; and toughened (specially tempered) glass made of flat
glass. l/ Rolled, sheet, plate, and float glass collectively will be
referred to hereafter as flat glass, and toughened (specially

tempered) glass, as tempered glass.

Rolled glass

Cast or rolled glass is flat glass that has surface irregularities
impressed by the rollers used to form it. These irregularitieé,
which make rolled glass translucent, may form either patterns or
simply a rough Sﬁrfaée texture; they'may be impressed on both sides
of the glass, or only on one side, the other having a smooth surface.
The bulk of the rolled glass produced in the United States has a
surface pattern or rough texture on only one side. A variety of
patterns are impressed on rolled glass; the most common are those

which have a mottled, ribbed, hammered, or fabric design.

1/ Tempered glass can be made not only from the flat glass covered
by this investigation but also from flat glass that has been cut to
non-rectangular shapes or that has been subject to bending, curving,
beveling, edging, notching, drilling, chipping, sanding, embossing,

engraving, etching, coating, staining, enamelling, painting, decora-
ting, or any combination thereof.
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The purpose of the surface irregularities is to diffuse light
and reduce glare. Rolled glass is used for decorative as well as
utilitarian purposes; it is generally employed where transparency
is unnecessary or objectionable but where light is needed, as in
skylights, factory windows, office partitions, lavatories, and
corridors. It is also used in lighting fixtures, jalousies, bath
and shower enclosures, and sliding doors for closets and partitionms.

Some rolled glass is produced with wire netting embedded in
it. The wire mesh adds strength to the glass and makes it more
resistant to shock. When wire glass is broken, the mesh holds the
pieces of glass together, thereby preventing injuries to persons.
This type of glass is widely used where there is danger of fire or
explosion; it is commonly used in terminals, power plants, factories,
and subways. Wire glass is available in most of the common patterns
in which plain rolled glass is furnished. The wire may be in the
form of a twisted chicken wire or a weided diamond or square-shaped
mesh.

" Rolled glass may be corrugated. In such form it is used in
skylights and interior and exterior partitions. The corrugated
glass used for roofs and skylights is usually wired.

Colored rolled glass is known in the trade as cathedral,
opalescent, opal, or ornamental glass; heat-absorbing rolled glass

is also produced. The first group is produced in a great variety
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of colors and surface textures; it is used principally in decorative
or church windows and in light fixtures. Heat-absorbing glass
filters out a part of the sﬁn's heat by reradiation, thus providing
cooler interiors; it transmits that portion of the color spectrum
most restful to the eyes--blue, green, and yellow.

Rolled glass varies in thickness from 1/8 inch to 3/8 inch;
it is regularly offered for sale in thicknesses of 1/8, 7/32, 1/L,
and 3/8 inch. Wire glass is usually made 7/32-, 1/l4-, and 3/8-inch
thick; corrugated glass is usually 3/8-inch thick; and colored glass
is usually available in thicknesses of 1/8 or 1/L inch.

A rough-surfaced flat glass--rough plate glass blanks, produced
by plate glass manufacturers as an intermediate stage in the produc-
tion of plate glass (except in the twin-grind method)--is sold as
rolled glass without further processing. The blanks are generally
used where rolled glass is customarily installed chiefly in exterior
or interior partitions. The blanks are produced by a method similar
to that used to produce rolled glass; the blanks, however, are

available in much larger sheets than rolled glass.

Sheet glass
1
Sheet (drawn or blown) —/élass is a transparent flat glass.

It may be either clear or colored. Its fire polished surfaces are

1/ Blown glass, which is made by hand production methods, is now
virtually obsolete.
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smooth, which distinguishes it from rolled glass, and are not ground
and polished, which distinguishes it from plate glass. Sheet glass
has discernible distortion or waves, which distinguishes it from
both plate glass and float glass.

The great variety of uses for sheet glass require many thick-
nesses and sizes. Thicknesses range from 0.03 inch to 1/2 inch,
while sizes (surface area) range from less than a square inch to
many square feet.

For the purpose of this report, sheet glass is divided into
three thickness (weight) categories:

(1) Glass weighing over li ounces but not
over 16 ounces per square foot, here-
inafter referred to as thin sheet glass.
It is used for picture glass, micro-
scope-slide glass, photographic dry
plates, and small mirrors. It is also

used to a limited extent in small-size
and/or low-quality storm windows.

(2) Glass weighing over 16 ounces but not
over 28 ounces per square foot,
hereinafter referred to as window
glass. It is used chiefly for
glazing windows, doors, and storm
sash in residential construction.
Window glass for such uses is sub-
divided chiefly into single
strength glass weighing 18 or
19 ounces per square foot and
double strength glass weighing
2Ly or 26 ounces per square foot;
the two weights in each strength
(e.g., 18 or 19 ounce glass) are
used interchangeably. Window
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glass is also used in making non-automotive
laminated glass (safety glass consisting of
sheet glass with a plastic interlayer), pin-
ball machine covers, and double-glazed
insulating glass.

(3) Glass weighing over 28 ounces per square foot,
hereinafter referred to as heavy sheet glass.
It is used to glaze large openings such as
glass patio doors and the glass panels
frequently found adjacent to them. Heavy
sheet glass is often tempered (specially
toughened) and, in that form, is used exten-
sively in the side and rear windows of many
automobiles.

Plate and float glass

Plate glass is rolled glass that has been ground and polished
to make the glass transparent and render its surfaces virtually plane
and parallel, thereby eliminating most of the distortion found, in
various degrees, in sheet glass. Float glass is transparent flat
glass having plane and parallel surfaces virtually comparable to
those of plate glass. The parallel surfaces of float glass are
obtained by floating a layer of molten glass on molten metal rather
than by grinding and polishing.

Plate and float glass, which are generally interchangeable,
are used principally to make laminated windshields and tempered side
and rear windows of motor vehicles, to glaze large openings such as

store display windows and so-called curtain walls, and to make high

quality mirrors.
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To meet its many uses, plate glass is made’in many thicknesses
ranging from 1/8 inch to 1-1/l inches. The principal thicknesses
available are 1/8, 3/16, 1/L, 3/8, 1/2, 5/8, 3/L, and 7/8 inch.

Also available, but not from all sources, are 1 inch and 1-1/l inch
thicknesses. At the present time float glass is produced principally
in 1/l inch thickness, although some 1/8 inch and 3/16 inch float glass
is made. |

Plate glass cpntaining wire netting is usually referred to as
polished wire glass. This glass is comparable to rolled wire glass,
except that it is transparent. Polished wire glass is available in
1/L inch thicknesa. Float glass containing wire netting is not

produced.

Tempered glass

Tempered glass is a type of safety glass made by specially
processing flat glass to increase its strength. When broken,
tempered glass disimtegrates into small round-edged pieces, minimiz-
ing the danger of serious injury.

| Tempered glass cannot be cut or drilled as it will shatter when
its surface is penetrated, nor can it be bent or otherwise altered
in form without losing its temper. All tempered glass products must
be sized and formed before tempering.

Tempered glass is used principally for glazing motor vehicle

windows other than windshields. It is used extensively in homes for
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interior and exterior doors, shower enclosures and large fixed glass
panels. Tempered glass is also used in miscellaneous industrial
applications requiring glass with high thermal resistance, such as

in molds used in making plexiglass (an acrylic resin product).
Production Processes

Except for some rolled glass, flat glass is made today on con-
tinuous production lines. Once production is started, it continues
around the clock until interrupted by breakdown or shutdown. Flat
glass production lines cannot be shifted from one type of flat glass
to another; l/ a sheet glass line, for example, cannot be used to
produce plate, float, or rolled glass.

Essentially, a flat glass producing line consists of a melting
furnace or tank, drawing, rolling, or floating equipment, and cutting
equipment. In all flat glass production lines, the molten glass is
made by fusing a mixture of silica sand and other materials at high
temperatures; the proportions of these materials used in the "batches"
or mixtures vary according to the type of glass produced. In most
U.S. plants the batch is emptied into the melting end of a "continuous"
or tank furnace. These furnaces are large refractory-lined tanks that
are usually divided into three compartments: (1) the melting compart-

ment, in which fusion of the raw materials occurs; (2) the refining

1/ An exception is that rolled glass in the form of rough plate glass
blanks are produced on a plate glass line.
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compartment, in which at higher temperatures, the impurities in the
molten glass are removed; and (3) the working compartment, in which
the molten glass is kept at the proper temperature for rolling or

drawing.

Rolled glass

In the continuous process of making rolled glass, the molten
glass flowing from the furnace in the form of an endless ribbon is
made to pass between two rollers. One or both sides of the glass are
impressed with the desired pattern. The ribbon of glass continues on
through an annealing lehr; it is then inspected and cut to the
desired size,

A few U.S. companies produce small quantities of colored rolled
glass by an intermittent process. Molten glass is withdrawn from a
furnace by means of large iron ladles and poured on a flat cast-iron
table. Immediately a massive iron roller passes over the plastic
glass, rolling it into sheets or slabs of the desired thickness. The
design is impressed into the glass, usually by configurations on the
surface of the table rather than on the roller. The slab then passes
through an annealing lehr, after which the glass is inspected and cut

into stock sheets or cut sizes.

Sheet glass
Three processes, fundamentally the same, are used to draw sheet

glass. In the Colburn process, a ribbon of glass from 7 to 9 feet



57

wide is pulled upward from the working end of the tank, bent 90°

over a bending roll, and then drawn horizontally over a series of
rollers through a long lehr, In the lehr, the glass is gradually
annealed so that the internal stresses formed when the glass was first
cooled are largely removed. At the end of the lehr, the glass is cut
into desired sizes.

In the Fourcault process, a riﬁbon of glass is drawn upward
through a slot in a refractory block, or débiteuse, which floats on
the molten glass in the working end of the tank. The glass is pulled
upward between a series of asbestos-covered rollers placed in pairs
above the drawing block. The rollers are enclosed in a boxlike
structure which retains the heat and thus serves as an annealing
lehr. These rollers extend upward for about 20 feet to a platform
where the glass is cut.

The third method--the Pittsburgh Plate process~-differs only
slightly from the Fourcault process. A draw bar, instead of a
débiteuse, is used for drawing the glass. The draw bar, submerged
below the surface of the molten glass in the working end of the
tank, forces the glass to flow evenly over its surface as the ribbon
of glass is pulled upward by knurled rollers that engage both edges
of the sheet. The series of rollers extend upward to a height some-
what greater than that in the Fourcault process, carrying the glass

through an annealing lehr. In June 1969 a domestic sheet glass
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manufacturer (PPG Industries) announced that by modifying the glass
drawing process it is able to produce sheet glass 1/8 inch and less

in thickness that is competitive in quality and cost with float glass.

Plate glass

Most plate glass, including polished wire glass, is currently
produced by a continuous horizontal rolling process. Molten glass
passes over a weir or through a refractory slot which gives’it a
preliminary shape, and then passes between a pair of water-cooled
rollers which gives it the proper thickness and width. l/ After
passing through a continuous roller lehr for annealing and cooling
to room temperature, the ribbon of glass is ready for grinding and
" polishing.

Two methods of grinding and polishing plate glass are currently
in use--the single side and the twin processes. In the twin process,
the uncut ribbon of glass moves via conveyor belt to a twin grinding
' area where both sides of the ribbon are ground simultaneously, then
to the polishing area where both sides are polished simultaneously.
In the single-side method, the ribbon of glass is cut into standard
lengths (rough blanks) as it leaves the annealing lehr. The rough
blanks are set in piaster on the grinding table, moved through the
grinding machines, and on to the polishing machines. The rough blanks
are cleaned, turned over, and replaced on the grinding table for a

repeat process on the second side.

1/ Wire glass is made by feeding the wire netting between the
rollers simultaneously with the plastic glass as it flows from the
melting furnace.
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Float glass

In the float process, molten glass from the melting furnace is
floated on a bath of molten metal in a controlled atmosphere chamber.
The bath and atmosphere are maintained at a sufficiently high tempera-
ture to melt out surface irregularities and restore a fire finish to
the surface of the glass. The ribbon moves from the bath to an
annealing lehr and then to the cutting area where it is cut into

desired sigzes.

Tempered glass

Two basic processes are used for tempering glass--~thermal and
chemical. In the thermal process the glass is heated to just below
its softening point--it must be rigid enough to avoid serious
deformation yet fluid enough to relax internal stresses rather
quickly--then rapidly quenched by jets of air. As the glass cools
the core remains in tension, while the outer surfaces are in com-
pression. The resulting product is 3 to 5 times stronger than
ordinary glass of the same thickness. In chemical tempering, surface
compression is brought about by making chemical changes in the glass
surface. Chemical tempering can produce stronger and more flexible
glass than thermal tempering, but is more expensive.

Presently, four different methods are used in forming thermally
tempered glass: *

(1) The conventional vertical furnace, used for
tempering flat pieces of glass.
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(2) The horizontal gravity mold furnace, used
primarily for tempering curved back
windows for automobiles.

(3) The press form process, used primarily for
curved side windows of automobiles; and

(L) The gas hearth process, used for tempering

flat pieces of glass, and curved side
windows for automobiles.

Extent of Competition between Types
of Flat Glass

Consumers of flat glass generally are unable to distinguish
between plate and float glass, and these types of flat glass are
interchangeable when available in the same thickness and surface
area. Currently each of the major sources of flat glass quotes
identical prices for plate and float glass of comparable specifica-
tion. For some purposes (e.g., automobile side and rear windows,
mirrors, table and desk covers) plate, float, and heavy sheet glass
are all used. The selection of one type of flat glass over another
is based on both quality and price considerations; price is the
predominant factor in many cases, particularly where small surface
areas are involved,

In recent years tempered glass has replaced laminated glass in
automobile side and rear windows. The substitution of tempered glass
for laminated glass, however, has not altered the aggregate demand
for flat glass, but has changed the demand for certain thicknesses

and types of flat glass. Laminated automobile side windows are made
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from two pieces of glass, one usually single strength and the other
double strength window glass; tempered automobile side windows are
made from a single piece of glass weighing over 28 ounces per square

foot.
U.S. Customs Treatment

Current rates of duty

The current U.S. most-favofed~nation (MFN) rates of duty l/
applicable to imports of flat glass other than sheet glass and to
tempered glass are the second stage rates negotiated in the recent
Kennedy Round trade conference. These rates were placed in effect
on January 1, 1969. The current rates applicable to sheet glass
except that weighing over 16 ounces but not over 28 ounces per square
foot (window glass) and measuring not over 100 united inches E/ are
trade-agreement rates restored by the President on January 11, 1967.
Sheet glass weighing over 16 ounces but not over 28 ounces per square
foot and measuring not over 100 united inches (which generally accounts
for more than half of the U.S. consumption of sheet glass) is dutiable
at modified escape-action rates proclaimed by the President on

January 11, 1967. 2/ These modified escape-action rates will

1/ Glass imported from countries or areas designated as Communist
dominated or controlled is subject to higher rates of duty (shown in
the "statutory rate" column of tables 1 and 2) than glass imported
from countries eligible for MFN tariff treatment.

2/ The number of "united inohes" is the sum of the length and width
of a rectangle of sheet glass.

3/ In this report the term modified escape-action rates will be used
to describe the currently applicable rates of duty on window glass
measuring not over 100 united inches, which were proclaimed by the
President on Jan. 11, 1967.
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terminate on December 31, 1969, unless the President acts, pursuant to

Section 351(c)(2), to extend them (see the later section on trade-

agreement concessions).

Rolled glass.--Ordinary rolled glass is dutiable at 0.5 cents

per pound; colored or special rolled glass, except opaque and measur-
ing over 15/6l inch in thickness, is subject to the same specific
duty plus 2 percent ad valorem (table 1). Based on imports in 1968,
the average ad valorem equivalent of the rate on ordinary rolled glass
was 7.9vpercent, and the equivalent of the rate on the colored or
special glass was 6.1 percent. Opaque rolled glass measuring over
15/6L inch in thickness is dutiable at 0.95 cent per pound; the
average ad valorem equivalent of this rate was 8.6 percent.

Sheet glass.-~The rates of duty currently applicable to ordinary
sheet glass imported from countries eligible to receive MFN tariff
treatment are specific rates that range from 0.7 cent to 1.5 cents
per pound. The average ad valorem equivalents of the individual
rates, based on imports in 1968, range from 2.6 to 25.5 percent.
Imports of colored or special sheet glass weighing over 16 ounces
per square foot, which have constituted a minor part of U.S. imports
of sheet glass in recent years, are subject to the same specific rates
as ordinary sheet glass plus a duty of 2.5 percent ad valorem. }/

The average ad valorem equivalents of the modified escape-action rates

1/ Colored or special sheet glass weighing not over 16 ounces per
square foot is subject to a higher specific rate of duty than ordinary
sheet glass of comparable thickness; it is not subject to any
additional ad valorem rate,



applicable to ordinary sheet glass weighiﬁg over 16 ounces but not

over 28 ounces per square foot and measuring not over 100 united inches
range from 18.6 to 25.5 percent; the average ad valorem equivalents of
the modified escape-action rates applicable to colored or Special glass
of the same weights and surface areas ranged from L.2 to 8.4 percent.

Plate and float glass.--Ordinary plate and float glass containing

wire netting (polished wire glass) is dutiable at 5 cents per square
foot. The average ad valorem equivalent of this rate, based on imports
in 1968, is 6.L percent. Ordinary rlate and float glass not containing
wire netting and measuring not over 15/32 inch in thickness is dutiable
at one of three specific rates, 2.8 cents, L cents, or L.L cents per
square foot, depending on the surface area (table 1). The average ad
valorem equivalents of the individual rates, based on imports in 1968,
range from 8.8 percent to 12.0 percent. Imports of colored or special
glass measuring not over 15/32 inch in thickness (including glass con-
taining wire netting) are subject to the same rates as ordinary glass
plus 2 percent ad valorem. Plate and float glass measuring over 15/32
inch in thickness is dutiable at 16.5 percent ad valorem for ordinary
glass (excluding that containing wire netting), and 18.5 percent ad

valorem for colored or special glass.

Tempered glass.--Imports of tempered glass, except Canadian

articles that are original motor-vehicle equipment, are dutiable at

17.5 percent ad valorem (table 1). Imports of Canadian tempered glass
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for use as original equipment in the manufacture of motor vehicles
are duty free pursuant to the provisions of the Automotive Products

Trade Act of 1965.

Trade-agreement concessions

Pre-TSUS concessions.--The rates of duty applicable to flat glass

and tempered glass were subject to several tariff concessions prior to

August 31, 1963, the effective date of the TSUS.

Rolled glass.--The 1930 statutory rate of 1.5 cents per pound

on ordinary rolled glass was reduced by 50 percent to 0.75 cents per
pound, effective January 1, 1948 under the General Agreement on Tariffs and
Trade (GATT). Later this rate was further reduced by 15 percent to 0.625
cent per pound in three annual stages;'the final stage became effective
on June 30, 1958. Colored or special opaque rolled glass measuring
over 15/6l inch in thickness was dutiable at the rates applicable to
plate glass.

Sheet glass.--The statutory rates established by the Tariff
Act of 1930 ranged from 1-7/8 cents per pound to 3-3/L cents per pound
depending on the surface area of the piece of glass. In 1932 these
rates were reduced by 25 percent by Presidential proclamation pursuant
to section 336 of that act. The section 336 rates were in turn reduced
by approximately 30 percent from April 16, 1938 to April 21, 1939 pur-
suant to a trade agreement with Czechoslovakia. Under the GATT,
effective January 1, 1948, the rates established under the Czechoslo-

vakian agreement (with minor exceptions) were reestablished. The
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rates were reduced by an average of about 2L percent effective June 6,
1951, and by an average of 13 percent in three annual stages, the final
stage becoming effective June 30, 1958.

In June 1962, pursuant to escape-clause proéedure, the President
increased the rates of duty on imported sheet glass. The percentage
increase varied from 71 to 150 percent depending on the thickness and
surface area, but on the average the rates were approximately doubled.
In January 1967 the President restored the concession rates of duty on
thin sheet glass, heavy sheet glass, and window glass measuring over
100 united inches. The rates of duty on window glass measuring not
over 100 united inches were reduced an average of 16 percent, but the
escape-action increases were not completely eliminated. The modified
escape-action rates will terminate on December 31, 1969 unless the
President acts to extend them. The elimination of these rates would
result in a reduction of approximately 33 percent in the rates of duty
applicable to window. glass measuring not over 100 united inches (table 3).

Plate and float glass. l/--The 1930 statutory rates on

ordinary plate glass containing wire netting ranged from 15 cents to
23 cents per square foot. These rates were first reduced by approxi~
mately 33 percent in the trade agreement with Belgium, effective

May 1, 1935. They were further reduced under the GATT by 50 percent,

effective January 1, 1948, and by 20 percent in two stages during

1/ Prior to Aug. 31, 1963, the effective date of the TSUS, float
glass was classified as sheet glass for tariff purposes; it is classif-
ied with plate glass under the TSUS. Float glass first became an
article of commerce in 1960.
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1963-6L (the final stage becoming effective January 1, 196l). Ordinary
plate glass not containing wire netting was originally dutiable under
the Tariff Act of 1930 at various specific rates depending on surface
area ranging from 12-1/2 cents to 19-3/L cents per square foot; such
glass measuring 1/2 inch or more in thickness was also subject to a
minimum rate of 50 percent ad valorem. The specific rates were reduced
by approximately 33 percent in the 1935 trade agreement with Belgium,
and by 50 percent, effective Jamuary 1, 19L8 under GATT. TIn 1956~58
these rates were reduced by 15 percent in three annual stages; the
final stage became effective June 30, 1958. The minimum ad valorem
rate applicable to plate glass 1/2 inch or more in thickness was
reduced from 50 percent to 25 percent ad valorem, effective January 1,
1948, and was further reduced in three stages during 1956-58 to 21
percent, the final stage becoming effective June 30, 1958.

Colored or special flat glass, except rolled opaque glass
measuring over 15/6} inch in thickness, was originally subject to an
additional duty of 5 percent ad valorem under the Tariff Act of 1930;
this duty was reduced to 2-1/2 percent ad valorem effective June 6,
1951.

Tempered glass.-~Tempered glass was not specifically

provided for in the U.S. tariff prior to the establishment of the
TSUS; however, tariff concessions were granted on the provisions under

which tempered glass was classified. Ordinary tempered glass was
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originally dutiable at 50 percent ad valorem under the Tariff Act of
1930; the rate was reduced to LO percent ad valorem in 1948, to 25
percent in 1951, and in three annual stages to 21 percent, effective
June 30, 1958. Colored or special tempered glass was reduced to 30
percent from the 1930 statutory rate of 60 percent, effective April 21,
1948 for such glass valued over $1.66-2/3 each and September 10, 1955
for such glass valued not over $1.66-2/3 each. The two rates were
consolidated into one rate under the TSUS--22 percent ad valorem,

effective August 31, 1963.

Kennedy-Round concessions.--During the Kennedy-Round trade

conference, tariff concessions were granted on the rates of duty
applicable to the products covered by this investigation other than
sheet glass. The specific rates applicable to ordinary rolled glass
and plate and float glass were each reduced by 50 percent (table 1).
The specific part of the compound rates applicable to colored or
special rolled, plate, and float glass were also reduced by 50 percent;
the ad valorem part of these rates was reduced from 2.5 percent to

1 percent. The rate of duty applicable to tempered glass was reduced
from 22 percent to 11 percent ad valorem. All of these reductions
are being put into effect in five annual stages. The second stage
was placed in effect on January 1, 1969; the final stage is scheduled

to become effective on January 1, 1972.



68

Automotive Products Trade Act of 1965 (APTA) .~-Tempered glass is

the only type of glass covered by this investigation that comes within
the scope of the Automotive Products Trade Act of 1965, Since

January 19, 1965 Canadian tempered glass that is a fabricated com-
ponent intended for use as original equipment in the manufacture in

the United States of a motor vehicle has been granted duty~-free entry.
U.S. Producers

Flat glass and tempered glass, combined, are produced in the
Unitéd States by 29 companies. U.S. production of these products is
highly concentrated. Only 8 of the 29 companies operate glass melting
furnaces of substantial size with which to produce raw glass. The
combined production of l of these companies accounts for over 87
percent of the U.S. output of sheet glass, nearly 100 percent of the
plate glass, and over 50 percent of the relled glass. Three of the
L companies account for the total production of float glass. Tempered
glass is produced by 21 of the 29 companies, Three producers of flat
glass, however, account for over 78 percent of the tetal U.S. output
of tempered glass.

The share of the U.S. shipments (including intracompany transfers)
in 1968 of the various types of flat glass and of tempered glass

accounted for by each company is shown in the following tabulation:
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Overall, three firms largely dominate U.S. production of flat
glass. Two-~PPG Inﬁustries, Inc., and Libbey~Owens-Ford Company--are
large multiproduct firms producing both a wide range of flat glass
products (sheet, plate, float, and rolled glass, and tempered glass),
and products other than glass. These two concerns participate in
foreign production of flat glass through arrangemepts ranging from
process licensing agreements to co-ownership with foreign companies
of plants that produce flat glass. The third firm--Ford Motor Company--
produces float, sheet, and tempered glass primarily for use in its
production of automotive vehicles, but secondarily for sale to the
trade.

Three smaller firms--American Saint Gobain Corp. (ASG), Rolland
Glass Co., and Harding Glass Co. (the latter two operating as Fourco
Glass Co,)--produce substantial quantities of flat glass. One (ASG)
produced plate, sheet, and rolled glass, as well as tempered glass.
The other two firms produce sheet glass; one also produces tempered
glass on a very limited scale.

Six of the remaining 23 firms are essentially producers of rolled
glass. One of these firms-- ¥ 3 ~-accounts for about
one-third of the U.S. production of rolled glass and over one-half of
the U.S. production of polished wire glass; it has recently commenced
production of tempered glass. Four of the other five firms produce
colored rolled glass for use in decorative windows; the fifth firm

began production of rolled glass in 1967.
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The remaining 17 firms which do not produce flat glass produce
the tempered glass covered in this investigation. One of these firms
is a motor vehicle manufacturer (Chrysler Corp.) producing tempered
glass almost exclusively for its own use. Three other firms produce
tempered glass primarily for the automobile industry while the remainder
produce tempered glass for uses other than automotive. Many of these
firms also produce non-tempered products fabricated from flat glass,
in addition to products not composed of glass.

A few firms not mentioned above produce very small quantities of
flat glass for their own use. A few others purchase small quantities
of rough flat glass and process it, usually by grinding and polishing.

On June 30, 1969, U.S. producers were operating 12 plants produc-
ing sheet glass, 3 plants producing plate glass, 3 plants that produce
float glass, L plants producing both plate and float glass, and 1 plant
producing float and sheet glass. Rolled glass was being produced in
8 plants, 5 of which account for the great bulk of the production of
such glass, Small quantities of rolled glass (rough plate glass
| blanks) were also being produced in some of the plate glass plants.

Since 196lL, 8 plate glass lines and 1 sheet glass line have been
dismantled in the United States. Nine new float glass lines have been
built; 3 have been constructed in the same locations as former plate
glass lines, and 1 in the same location as a sheet glass line. Four

float glass lines are currently under construction; three are being
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built by flat glass producers, and the fourth by a non-flat glass
producer (Guardian Industries, Inc.). In 1967 a new rolled glass
plant was established by a non-glass producing firm.

On June 30, 1969 tempered flat glass was produced in LO plants
in the United States. Fifteen of these plants, which accounted for
about 80 percent of annual production, were owned by U.S. flat glass
producers. Flat glass was produced in 12 of the 15 plants, The
remaining 25 plants were owned by non-flat glass producing firms.
Several firms have announced plans for expanding existing production
facilities or building completely new plants.

The location of flat glass producing plants is determined by
a number of factors. Some of the plants are located adjacent to
the principal manufacturing industries they serve, while others
are located to serve advantageously a particular geographical area.
Considerations such as local wage rates, fuel costs, access to
transportation facilities, and availability of raw materials help
determine actual plant sites within an area.

The following tabulation shows the number and distribution of
flat glass and tempered glass production facilities in the United
States on June 30, 1969.



73

Flat glass ; Tempered

| Sheet . Plate , Float . Rolled , Total , glass

State

.
.

ArKanSas me e mmm mmmm—
California———emme——:
C010Tad0mmm mm e 3
Floridac—————mme—e:
Georgiamrmm—mamm————
J11inoismmmmmmmm——
Indiana—em—m————
Loulsianamm—mmmmm—mm—:
Maryland—me=m—ea———:

|
1
.
1

o
1

s

s

w

-

I
i1
I~ I
~
I 1
1
I PEHWHH

| B S e |
I
1
I~

I
.'|K).. .
~

=
i_.v
Q
E.
09
o)
3]
1
I
1
]
1
1
1
!
1
1

Missourim—mm—mm———:
New Jersey=—mmmmm—m:

1
0k 1ahoma——m m—m e ¢ 2
Pennsylvania—————= : 1
Tennesseg=——m~———-: 1
Texas -

1 1T NN
I N e =
1 M1 HT 1
N N
~
I EEoE T DR RN

<
I
H

L4
E.
o
1
I
1
1
I
1
I
i
I
1
1
1
1
1

=,
[0
1]
o+
<
i.J- N
H
4]
Ho
o]
i.Jo
e8]
1
1
1
i
1
-
1
]
ol PET WHRREEI

Hjvu

-3
(o]
L—'..
[\
=
1
{
]
I
1
]
I
I
I
'__l
L]
ﬂ
fos
fo: IS
W
=

1/ One under construction.
2/ Plate and float glass produced in the same plant.
3/ Sheet and float glass produced in the same plant.

Capacity

The theoretical aggregate annual capacity }/ of the U.S. producers
to manufacture flat glass was about an eighth larger in 1968 than in 196l.
The current U.S. furnace capacity to produce sheet glass and rolled
glass, and the combined capacity to produce plate and float glass, is
larger than in 196L. Although statistical data are not available, the

annual U.S., capacity to produce tempered glass, based on the number of

1/ Theoretical annual capacity 1s that quantity of glass that can be
produced by operating the plant 2L hours a day for 365 days.
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tempering furnaces, is known to be materially larger in 1969 than in

196L.

Theoretical plant capacity, U.S. production, and apparent U.S.

consumption of the types of glass subject to this investigation in

196l and 1968 are shown in the following tabulation.

196l . 1968 1/
Sheet glass industry: : :
Capacity 1,000 short tons--: 1,393 : 1,5L5
Production- do 777 681
Apparent consumption ~-do 1,001 : 973
Plate glass: : :
Capacity 1,000 short tons--: 1,980 : 1,11L
Production. ~do - 790 : Skl
Apparent consumption do — 2/ : 2/
Float glass: : : _
Capacity 1,000 short tons--: 118 1,303
Production do 39 : 512
Apparent consumption do—~ - 2/ : 2/
Plate and float glass: : :
Capacity - 1,000 short tons--: 2,098 : 2,417
Production: ~do - 829 : 1,076
Apparent consumption do 832 : 1,154
Rolled glass: : :
Capacity 3/ 1,000 short tons--: 269 280
Production L/ ~do 101 :5/ 89
Apparent consumption L/ do 13k : 117
Tempered glass: : :
Capacity ~No. of furnaces--: 115 : 12
Production: 1,000 sq. ft.--: 218,386 : 349,129
Apparent consumption do : 215,885 : 356,070

1/ Capacity shown is for facilities existing on June 30, 19069.

2/ Not available.

3/ Furnaces primarily producing rolled glass.

i/ Includes rolled glass, rough plate glass blanks, and polished wire

glass.

g/ Estimated. Data from one large producer not available.

3
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Theoretical annual capacity is not an exact measure of the
quantity of flat glass the U.S. industry could actually produce in
a year. U.S. output cannot attain theoretical capacity because of
regularly occurring furnace shut-downs for rebuilding, repairs,
or modification, as well as limitations resulting from the deter-
ioration of furnaces as they become older.

Theoretical annual capacity of U.S. plants to produce sheet
glass increased from 1.4 million short tons in 1964 to 1.5 million
short tons in 1969. The establishment of a new plant in California
accounted for the major share of the increase in capacity; however,
modifications to existing facilities to improve product quality and
productivity also resﬁlted in an increase in capacity. Regularly
occurring furnace shut downs for rebuilding, repairs, and mofifications
were equivalent to S5 percent of plant capacity in 196l and 10 percent
in 1968.

Thirty sheet glass furnaces were available for production on
June 30, 1969; 26 were being used to produce glass for sale and one
was operated for research purposes. The three remaining furnaces,
although shut down, were available for production should circumstances
warrant. Between 196l and 1968, L sheet glass furnaces were dis-
mantled. 1

The annual U.S. capacity to produce plate and float glass has
undergone marked changes since 196lL. Plate glass capacity declined

from 2.0 million tons a year in 196k to 1.1 million tons in 1969. This

1/ One of these furnaces was converted to the production of float
glass.
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decline was accompanied by an increase in float glass capacity from

0.1 million tons in 196l to 1.3 million tons in 1969. In the aggregate,
annual U.S. capacity to produce both plate and float glass increased
from 2.1 million tons in 196L to 2.l million tons a year in 1969.
Regularly occurring furnace shut downs for rebuilding, repair, or
modification were equivalent to 13 percent of annual capacity in 196l
and 9 percent in 1968. Nearly all of these shut downs occurred in
furnaces producing plate glass.

Plate glass furnaces no longer needed have generally been con-
verted to float glass furnaces or dismantled, rather than placed in
standby. In 1969 there were no idle plate glass or float glass
furnaces. One plate glass furnace, however, has been operating on an
intermittent basis in recent years.

Annual U.S. plant capacity to produce rolled glass cannot be
accurately determined because most furnaces producing plate glass
can also produce rolled glass. The annual theoretical capacity of
those plants which principally produce rolled glass, however, increased
from 269,000 tons a year in 196k to 280,000 tons a year in 1969, prin-
cipally because a new rolled glass plant began production during this
period. Ten furnaces were available for production in 1969; 7 were in
production. Data on shut downs for repairs or modifications are not

available.
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The capacity of a{tempering furnace is extremely difficult to
calculate because of the varied shapes and sizes of glass that are
- tempered in an individuwal furnace. One indication of the industry's
ability to produce tempered glass is the number of furnaces available
to produce such glass. The number of tempering furnaces in operation

in 1969 was 143, 28 more than in 196l.
Capital Investments

U.S. glass producers have expended $230 million since the end of
1963 on capital investments in flat glass and tempered glass facilities.
Expenditures for new production facilities (largely float glass plants)
accounted for 63 percent of the total; the remainder was spent to
improve existing production facilities. Of the total expenditures,
6L percent was devoted to float glass facilities, 16 percent to
tempered glass facilities, 1l percent to sheet glass facilities, §S
percent to plate glass facilities, and 1 percent to rolled glass
facilities. The aggregate value of new investment by the U,S. producers
of flat glass and tempered glass in the period January 196l through

June 1969 is shown in the following tabulation:
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(In thousands of dollars)

Flat glass ;Tempered;

: : : : : glass
. Sheet . Plate ., Float . Rolled .

Ttem Total

Modification of
existing : : : : : :
facilities—m—=mm=: 12,691 : 11,308 : 31,260 : 2,656 : 28,L08 : 86,323

New facilities-m—m-: 19,272 : 929 : 116,296 : 200 : 7,305 : 1ll,002
T0talmmmmmmmmmn: 31,963 + 12,237 + 107.556 + 2,855 = 35715+ 230.370

The building of float glass production facilities built during this
period incorporated the most important technological change in the U.S.
flat glass industry in recent years. During 1964-68, $116 million was
expended to build new float glass lines and $31 million to modify these
facilities. Major sums were also expended to build a sheet glass plant,

a rolled glass plant, and 12 tempered glass plants,

Distribution channels

The marketing of flat and tempered glass in the United States, like
that of many products, is characterized by the use of multiple distribu-
tion channels. The main channels through which flat glass, both domestic
and imported, 1s distributed are as follows~-listed in the approximate
order of their importance:

1. Directly from domestic or foreign producers to
manufacturers, fabricators, processors, and
glazing contractors.

2. Through independent glass distributors who, in
turn, serve manufacturers, fabricators, pro-

cessors, glazing contractors, jobbers, and
retailers. One domestic producer operates a
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merchandising system which markets at all -

distribution levels, from that of the

independent glass distributor to that of

the retailer,
Tempered glass is distributed through each of the main channels listed
above, However, tempered automotive glass for original equipment,
which accounts for a major share of the tempered glass market, is sold
directly to motor vehicle manufacturers at negotiated prices. Some
tempered automotive replacement glass is distributed by some of the
major motor vehicle manufacturers through their systems of franchised
new car dealers. Part of the U.S, output of flat and tempered glass
is captive. Each of the major domestic producers of flat glass
fabricates or processes some of the flat glass it produces into other
products; the great bulk of the flat glass produced by the Ford
Motor Company is fabricated into automotive glass for use as original
equipment or replacement in motor vehicles manufactured by that
company.

The U.S. producers of flat glass sell glass to so-called
recognized factory buyers--independent glass distributors, fabricators
(such as sash and door and jalousie manufacturers), processors (such
as temperers, laminators, and mirror manufacturers), and glazing
contractors. The recognized factory buyers, selected according to
the judgment of the individual producers, are the only concerns that

can buy flat glass directly from the factory. Other concerns desiring

to purchase flat glass, even in carload lots, must order their glass,
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at correspondingly higher prices, from distributors who are recognized
factory buyers. PPG Industries, Inc., besides selling to recognized
factory buyers, distributes a substaﬁtial-part of the flat glass it
produces through its own merchandising outlets. The outlets comprise
an integré%edngystem 6f distribution centers (Warehouaes) and service
branches, iaeé%ed.throughout the United States. The outlets serve
buyers at all distribution levels, and thus are in direct competitioen
with the entire independent distribution system. The centers also
service the factory sales accounts of the direct factory buyers.

Most of the importers Qf flat and tempered glass are distribu»
tors, jobbers,‘mﬂnufacturers, fabricators, and contractors--predom-
inantly firms that are also recognized factory buyers of domestic glass.
The importers place their orders for foreign glass with U.S. sales
agents of the foreign glass manufacturers, who in turn forward the
orders to the foreign manufacturers; some sales agents aléo import
glass for their own account for resale, thereby acting as distributors.
Distributors whd import flat and tempered glass resell it through
customary distribution channels, i.e., to jobbers, manufacturers,
fabricators, contractors, and retailers. Manufacturers, fabricators,
and centr&ptorS»who import glass use it themselves in glazing or
manufactwringr

Under the exigting distribution system, various domestic users
of flat and tempered glass may have aceess to supplies of domestic

glass ‘only at different levels of distribution. One user may qualify
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as a direct factory buyer, while another may not, The former thus

can purchase glass at factory prices, while the latter will have to
purchase at the next level at higher prices, i.e., from an independent
glass distributor or PPG distribution center. Nonfactory buyers who
are competing in end markets with factory buyers are under competitive
pressure to find sources of lower priced glass; some have done so by
importing flat and tempered glass. Nevertheless, as noted above, most
concerns importing flat and tempered glass also are recognized factory
buyers who can purchase directly from U.S. producers of such gléss.
Firms which cannot purchase directly from domestic factorigé are
believed to account for only a small share of the flat and tempered
glass imported into the United States.

Depending on circumstances, the distribution chain in the United
States for flat and tempered glass may have as few as two links, or it
may have five links or more. Window glass, for example, may be
distributed from producer to door manufacturer; it might also be
distributed from producer to independent glass distributor, to jobber,
to retailer, and finally to home owner. Tempered replacement auto-
motive glass might be distributed from motor vehicle manufacturer
( who produced the glass) to new car dealer (who installed it); it
might be marketed from producer to independent glass distributor, to

auto-glass jobber, and then to auto repair shop (who installs it).

i
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U.S. Consumption

The apparent annual U.S, consumption of sheet glass declined
steadily from 2,003 million pounds in 1964 to 1,698 million pounds in
1967. In the latter year, annual consumption was about 12 percent
smaller than average annual consumption in 196L-66, and at the lowest
level since 1961. In 1968 consumption increased to nearly the 1964
level--1,975 million pounds. U.S. consumption during the first 6 months
of 1969 (1,002 million pounds) was 10 percent higher than in the corre-
sponding period of 1968 (table L).

Changes in the annual U.S. consumption of sheet glass generally
follow closely changes in activity in the industries from which-the
demand for sheet glass is derived. New building construction has been
principal consuming industry (accounting for some 60 percent of consump-
tion); the automobile industry has been a smaller, but significant,
user of sheet glass, principally heavy sheet glass. The decline in U.S,
consumption of sheet glass from 1964 to 1967 was attributable primarily
to a downturn in residential construction and automobile production dur-
ing most of those years (table 8). The increase in consumption in 1968
reflected large increases that occurred concurrently in residential con-
struction and automobile output. New housing starts were 17 percent
greater, and automobile production was 20 percent greater, in 1968 than
in 1967. During the first 6 months of 1969, private housing starts were
7 percent higher in number than in corresponding period of 1968, and
automobile production was not far below the 1968 rate. Housing starts

during the second half of 1969, however, are expected to be substantially
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lower than during the first half of the year; consumption of sheet glass
in the last half of 1969, therefore, will likely decline from the 1968

level.

Thin sheet glass

The annual U.,S. consumption of thin sheet glass in 1968 was less
than half that in 1964 and 1965. Apparent consumption amounted to about
82 million pounds in 1964 and 1965, but only =« = 3t pounds in 1968.

Consumption continued to decline in 1969, ¥ % *

. In 1964, consumption of thin sheet
glass accounted for about 4 percent of the total U.S. consumption of
sheet glass, but only about 2 percent, in 1968. The sharp decline in
annual consumption of thin sheet glass occurred mostly between 1966 and
1967. Many domestic producers of storm windows shifted from the use of
16-ounce glass (thin sheet glass) to the use of window glass because of
a narrowing in the price differential between the two types of glass; a
reverse of this shift had occurred early in the 1960's, resulting in

sharply increased U.S. consumption of thin sheet glass.

Window glass

The annual U,S. consumption of window glass declined moderately in
196L~67, decreasing from 1,163 million pounds in 1964 to % * *

pounds in 1967. Consumption increased, however, in 1968; it amounted

L

to * * % pounds--about 13 percent higher than the average annual

consumption in 1964-67. The upturn apparently continued into 1969;
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apparent consumption in the first half of that year was nearly 8 per-

cent higher than in the corresponding period in 1968 (table 6). Window
glass accounted, on the average, for 60 percent by weight of the annual

U.S, consumption of sheet glass during 1964-68.

Heavy sheet glass

Annual U,S, consumption of heavy sheet glass declined by about a
fourth in the L-year period 1964-67--from 758 million pounds to |
* ¥ x 5 it then increased to I
in 1968. During the first half of 1969, apparent consumption of heavy
sheet glass * ok ¢ was about 17 percent higher than in
the corresponding period of 1968 (table 7). In 1964, the consumption
of heavy sheet glass in the United States accounted for about 38 per-

cent of total sheet glass consumption; the share in 1968 was 34 percent.

Competition from other products

In recent years direct competition between the various types of flat
glass has occurred in several uses. Plate, float, and sheet glass have
all been used in making automobile side and rear windows, mirrors, and
table and desk covers. The selection of one type of flat glass instead
of another is based both on quality and price considerations; price is
the predominant facﬁor in many instances, particularly where small sur-
face areas are involved. Most of the competition of plate and float
élass with sheet glass has affected heavy sheet glass, rather than thin
sheet glass or window glass. Although 1/8 inch plate and float glass

are comparable in weight .to double strength window glass, the substitution
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of such plate or float glass for double strength window glass has been
negligible. In June 1969 a domestic sheet glass manufacturer (PPG In-
dustries) announced that by modifying the glass drawing process it is
able to produce sheet glass 1/8 inch and 1e§s in thickness that is com-
petitive in quality and cost with float glass. The impact of this new
development remains to be observed.
U.S. Producers' Shipments, Production,
and Inventories

Shipments of sheet glass by U.S. producers in 1968 (1,353 million
pounds) were about 8 percent higher than in 1967 (1,248 million pounds),
but lower than in any other year since 1961. The increase in shipments
in 1968 resulted from a sharp rise in domestic demand for sheet glass.
The domestic consumption of sheet glass, however, rose considerably more
in 1968 than shipments by domestic producers, and the share of the mar-
ket supplied by the domestic producers declined. During January-June
1969, domestic shipments of sheet glass--T38 million pounds--were about
19 percent higher than those in the corresponding period of the preced-
ing year; the increase in shipments was somewhat larger than the increase
in domestic consumption. The share of the U.S. sheet glass market sup-
plied by domestic shipments declined from an average of 77 percent in
1964-65 to 68 percent in 1968 (the lowest on record). 1In the first 6
months of 1969, domestic shipments supplied 73 percent of U.S. consump-
tion, a ratio comparable to that in 1967. The value of the U.S. producers'

shipments of sheet glass 1/ declined annually from $143.9 million in 1964

1/ Does not include data on the value of shipments (consisting prepon-
derantly of intracompany transfers) of sheet glass by the Ford Motor Co.
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to ¥ % in 1967, then increased to LR in 1968;

*3¢

*

.

Variations in the shipments of sheet glass by U.S. producers (in-
cluding intracompany transfers) have generally corresponded closely
with changes in U,S. production. Yearend inventories, nevertheless,
increased from 132 million pounds in December 31, 1963, to 180 million
pounds on December 31, 1965, then declined to 128 million pounds on
December 31, 1967. Inventories on December 31, 1968, amounted to 131
million pounds. During each of the years, yearend inventories were
equivalent to approximately 10 percent of annual shipments of sheet
glass.

Thin sheet glass.--Domestic shipments of thin sheet glass declined

drastically from 30 million pounds in 1964 to % 3 % pounds annually
in 1967 and 1968. As indicated before, the narrowing of the price dif-
ferential between thin sheet glass and window glass resulted in the
latter's regaining the part of the storm window market lost earlier in
the decade to thin glass. During 1967 and 1968, domestic shipments
accounted for about half of the annual U,S. consumption of thin sheet
glass, compared with 29 to 37 percent during 1964-66. Domestic ship-
ments of thin\sheet glass were about 3 percent smaller during the first

half of 1969 than during the corresponding period in 1968,

* ¥

Sk
sk

* % ¥
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Window glass.--U.S. producers' shipments of window glass in 1968

*% 3 -=5 percent greater than the L

shipped during 1967, but virtually the same as average annual
shipments during 196L-66 (table 6). The rise in shipments in 1968 re-
sulted from an increased domestic demand for window glass. The s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>