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WINDOW GLASS

UNITED STATES TAHIFF ('o +SSxo,
Ta.t igt.on, March 19, 1929.To the l'RIESIDENT:

The United States Tarilf Cobnmission respectfully submits the fol-
lowing report on the differences in costs of production, and other
advantages aiid disadvantages in co'ilpetitioll, of window glass in the
United States and in the principal competing country for the pur-
poses of section 315 of Title 111 of the tariff act of 1922.

INTRODUCTION

lrierence to fibi.-Tie do('umentary and statistical material upon
which this repo'jrt is based is in the files of the co IIIIIissioni and available.
to the Presi( ent. It comprises the original cost schedules and other
basic data, the papers and reports on different stages of the investiga-
tion, and a transcript of the pulbliv hearing. Included in the basic
material are matters, of a conflilential nature, the di-closure of which
is forbidden by section 70S of the revenue act of 1916, the pertinent
provisions of which are is follows:

Svc. 7(08. It shall he unlawful for an, mneinler of the United Stales Tariff
Coimnuiision, or f.,r any nployee, agetti, or clerk of said coimmlission, or any
other officer or ezumployee of the United States, to divulge, or to make known ii
any mnaniicr whatever lot provided for by law, to ally person, the tradesc.rek or

roccs,:es, of ally person, firm, colrttiwrshii, corporation, or associationi em-
braced in aiLy exadliation or investig;atiion (ol1,tuete I by smid coin imisoi, or by
order of said coninisiou, or by order of anyv mueinber thereof.

RIt.W of dijti/.-(hiinder. crown, and sheet glass (mainly common
window glass) unpolished, has been (utiable under the last three
general tariff acts at the rates shown in the following table.

it s t ri l ~tl n |1

Aut of o.fi f .(1 ftCy'lindler, cro,% n, an,l .hvel~ vln, (vrlljl(ten 'A. Indo" a' ) unpo,,li(Ae I V t '1 1913 + IMtJ
(1t,at. 219J)1 qw.r t,) (qw tr))

'NO ecPletlng IV'o siu .. n.t4-..................................... 71'
I,h 'lv t I ore than P1 (1UtA (r IwA" t. .......... ................ . . jig

li1o ...............................................................
Alove 1Vo, and wi.t ettveiing .k sqi ale Inch ........................ . i" .......

\'aru+d not more than PI Iivnts pr I-ttt'l ........ .................................... ; PiS
Do ................................ .......... ........ .......... 11I.

Altov 3i,4 and not eiifine iti u incho. ...... -............ 1 t %::....... i .
Vliutlc not more than 21 r MO, j,' r lktl, .. .... .............. . ........ . .......... 1 211

110 .................................................. ......... 2+*
A tove 73u anl not exemlintg ,.4 " sqUire inh' ....................... 1 4 Itl 2'4
Abo e RA and not eurodlin 1,21 ulre Inch ... ......... .............. 2 1 ts
Above I,"111 aw] not ereelcIg 2,4111 ,quare Inches ......... P ............. 21 14 3
Above 2,490 -llsare tir ..ie ......................................... 211 2 ! 44

I ,, nriltled, That )linler, (cown, an, .ile,-i gIl,. (eom n on win,how git,=,) unlpl.hed. I rttl~ id In
boto, %hall croni t fty sa (hre feet, P. nearly m Wes w II will mit, ai-I the duty ,hall be ropuie thereof
kotrdlng to tI e acrtu, I w'lht of gleS."
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History of the inrestigatioi.-An application requesting an investi-
gation for purposes of section 315 of the tariff act of 1922 looking
toward an increase in the duty on window glass was filed April 7,
1927, by representatives of Amierican window-glass manufacturers.

The commission instituted an investigation May 26, 1927. During
July, August, and September, 1927, representatives of the Tariff
Commission (four accountants and one. commodity expert) obtained
in the field domestic cost data for the year'1026 from 25 plants,
producing approximately 92 per cent of tle total window glass manu-
factured in the United States. luring the winter 1927-28 the
same commodity expert and one of the four accountants eml)loyed
in the domestic tiell work, obtained cost data for the year 1926 from
13 Belgian plants, the output of which amounted to about 50 per cent
of'the total Belgian production for 1926.

Public notice of the institution of the investigation was given in the
usual form by posting in the Washington and New York offices of the
.conmission and by publication in Treasury Decisions and Com-
merce Reports.

After public notice had been given as prescribed by law and a
)relhiminarv statement of information obtained in the investigation
had been distributed, a public hearing was held at the office of tile
commission in Washington, the sessions of which were on September
11, 12, 13, and 14, 1928. At the hearing all parties interested were
given reasonable opportunity to be present, to produce evidence, and
to be heard with regard to differences in cost of production and all
other advantages and disadvantages in competition with respect to
window glass.

Subsequent to this hearing briefs were filed by counsel for the
Belgian and Czechnslovtkian window-glass manufacturers .nd for
the American window-glass manufacturers. The information ob-
tained in the. investigation and at the public hearing is incorporated
in this report.

D-sciRIPTION AND UsES OF WINDOW GLASS

Window glass is glass drawn into sheets (commonly thinner than
plate glass) or blown into a cylinder by hand or by machine and
afterwards flattened into sheets, annealed, and cut into desired com-
inercial sizes. It has a glos'sy fire finish and a plai n Smooth smface,
unless viewed at an acute angle or in reflected light, when a charac-
teristic waviness is noticeable. in this latter respct window glass
differs chiefly from polished plate glass, the surfaces of which are
parallel planes free from waves or irregularities which cause a distorted
vision.

Window glass is made in several different qualities and in varying
thicknesses. Single-strength glass, representing approximately 70
per cent of the total domestic production, measures 12 sheets to the
inch and weighs approximately 1811 ounces per square foot. )ouble-
strength glass, representing over 27 per cent of the total domestic
production, measures 9 sheets to the inch and weighs approximately
24 ' ounces per square foot. Window glass is produced in the Unitedl
States and in Belgium in small quantity in thicknesses heavier than'
double strength. This extra heavy glass , according to its thickness,
is classified as 20-ounce glass, 29-ounce glass, 34-ounce glass, 30-ounce,
or Ivrinch, and , -inch glass. Some of this heavier glass, known in
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the trade as crystal sheet glass and as vitrea crystal glass, possesses
a brilliant surface and more uniform thickness than other kinds.
With respect to the quality of window glass several grades are recog-
nized, the two which are the ordinary standard grades being known
and marketed as A or second quality and B or third quality. A
superior grade of window glass is known as AA or first quality and
sold for special purposes in limited quantity. It has an even mrface,
is well flattened, and is free from the more perceptible defects in the
glass itself-such as air bubbles, blown specks, cords, and strings.
The entire output of this particular gradc of glass does not exceed 3
per cent of the total window glass produced. There is also a limited
production of window glass in grades which are inferior to the B
quality. The Belg ian "first" and "second" qualities of window
glass, very little of which is imported, are comparable with the AA
and11( A ( Ialities produced in the United States. The "third" and
"fourth ' qualities of Belgian window glass are chiefly imported;
these are comparable with the B quality and fourth quality produced
in the United States.

Common window glass of the usual qualities and thicknesses is used
principally for glazing the windows and doors of dwelling houses, ii
hotbeds and cold.frames, in skylights, conservatories, greenhouses,
and as tops for fancy boxes. Extra thin window glass of specially
selected quality, dutiable at the same rate as common window glass,
is used in the manufacture of photographic plates, and still other thin
glass is used for making cheap mirrors (shock mirrors). Crystal sheet
anti vitrea glass is used in residences, hotels, and public buildings
and for other uses where, for reasons of economy, it is preferred to
polished plate glass. Only a small amount of crystal sheet and photo-
graphic glass is produced in the United States at the present tune.

INFORMATION OBTAINED IN THE COMMISSION'S INVESTIGATION

PROCESSES OF MANUFACTURE -

Common window glass is made by various processes in this country
and abroad. Cylinder glass is proluccd by both hand and machine-
blown processes, and sheet glass, by drawing as contrasted with blow-
ing. The crown method of production, a hand-blown operation, is
practically in disuse everywhere at the present time.
Cylinder glass.

The hand-blown cylinder proces.s.-The hanl-blown cylinder process
for making window glass came into general use in the UTnited States
and elsewhere in the early part of the nineteenth century and waso the
principal method until '1903. This method produces in the first
instance a cylinder, when of single-strength glass, of approximately
5 feet in length and from 12 to 1.5 inches inl diameter. Nine such
cylinders per hour, or 1,400 cylinders per month, is the rate of output
per man engaged in blowing.

Both in this country and abroad the hand-cylinder method of
making window glass was the accepted method for many years, but
at the present tune, though still used, is rapidly being abandoned
because of the development of mechanical methods. In the United
States, in 1920, less than 2 per cent of the total production of window
glass was made by the hand-cylinder method.

:3WINDOW OLASS



The machine-blown cylinder process.-In the machine-blown cylinder
process the machine accimplishes the same immediate results as
those obtained by the individual glass blower. The molten glass in
a large tank is ldled from the refining end of the tank into a series
of pots, each holding enough glass to make a cylinder of the desired
size and thickness and maintained at a temperature sufficiently high
to keep the glass in a semiplastic state. A separate machine is oper-
ated for each of these pots into which is lowered a pipe or. tube, having
at, its extremity a mushroom-shaped cap to which the glass quickly
adheres. The'tube is then slowly raised while compressed air con-
trolled by the operator is blown through it to the inside of the hollow
globe of'glass which is attached both to the glass in the pot and to
the cap of the tube of the machine. This globe appears to stretch
into an increasingly elongated cylinder as the tube of the machine
continues to rise aid more and more air is admitted.

When the cylinder has reached a height of approximately 50 feet,
the motion of the machine is stopped and the cylinder, broken loose
from the cap and from the pot, is lowered by mechanical means to
a rack which receives it. Here it is cut into sections and each section

lit lengthwise by means of red-hot wires, and from the cutting rack
e sections are transferred to flattening ovens in which a suitable

temperature softens the glass. In these ovens the cylindrical-shaped
sheets assume a semiflattened shape under the wilting effects of the
heat and are further flattened by means of wooden hoes thrust into
the oven and used with an ironing motion. Next the sheets of glass
pass through an annealing oven, after which they arc ready for
inspection, are cut into the exact sizes desired, and packed in toxes.
The same processes of cutting cylinders into sections, flattening or
ironing, and annealing are followed in the production of finished
plates of glass whether the initial process is the hand-blowing or
machine-b lowing of the cylinders.

That the mach ine-blowt process is, from the point of view of labor
saving, a great advance upon the hand-blown process is evident from
the descnption given. The 50-foot-length cylinder (30 inches in
diameter) produced by a machine is many times larger than one pro-
duced by a hand blower and is produced in considerably less time.
One workman, seated at control levers, can operate several of these
cylinder-forming machines simultaneously. In 1926 about 60 per
cent, of the window glass produced in the UJnited, States was made by
the machine-cylinder process and over half of this by one company.
Most of the remainder was also produced by nwclanical means-
by processes that fall under the general designation of sheet glass
as contrasted with cylinder glass.
Sheet glass.

The reduction of window glass initially drawn in the form of sheets,
instead of blown in the form of cylinders subsequently flattened, is of
importance because of the greater range attainable with respect to
thickness.

At present, two proceses of making window glass by first drawing
into sh cots are in use. These two processes, employed successfully
since the war, in this country and abroad, are the Libbey-Owens
process (patented in 1906-102 by Colburn, an American)'and the
Fourcault process (patented in 1001 by a Belgian of, that name).
Both of these processes halve in common the supp ying of molten glass
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for drawing by a continuous method. The glass passes from the melt-
ing end to the refining end of a large melting furnace or tank, with a
capacity of front 600 to 1,200 tons, and from this is admitted without
interruption to the shallow drawing furnace from which the sheets are
extracted. From this point, with respect to the actual drawing of the
sheets and the subsequent annealing, the Libbey-Owens and Fourcault
processes differ radically.

The Libbey.O ensp)rcess.-In this process the drawing of the sheets
is accomplished by first placing the machine in reverse motion, which
allows a so-called bait made of iron and about .3 inches wide and 6
feet long to be introduced into the molten mass of glass. The machine
is then placed in forward motion and the plastic glass adhering to the
bait is pulled or drawn upward about 2 or 3 feet, after which the direc-
tion changes to a horizontal one which carries the drawn rib) on of
glass over a flattening table and then into an annealing oven. As the
strip of glass, from 6 to 8 feet wide, emerges from the cold end of the
oven it is cut into large sheets which are afterwards cut again into
small sheets of commercial sizes. The thickness of the glass mechan-
ically produced by this process depends upon the temperature of
the glass and upoi the rate of speed of the drawing operation. If the
sheet is drawn at a speed of from 40 to 60 inches per minute, the usual
window glass thickneses (single and dolible strength) are obtained.
To secure a thickness% of one-fourth of an inch, the machine is made to
operate at approximately 23 inches per minute. It is possible to
produce with the Libbey-Owens machine different thicknesses up to
seven-sixteenths of an inch.

The lourcault procesR.- By the Fourcault method a slotted block of
refractory material having less density than glass is lowered into the
drawing tank of molten glass. When pressure is applied to this block,
which would otherwise float, the molten glass flows upward through
the slot from the peculiarly shaped lips of which it is continuously
removed by the drawing apparatus. This consists in a series of
asbestos-covered steel rollers, placed in pairs directly above the draw-
ing block. These rollers lift or pull the glass by friction, being in
contact with the glass across. the entire width of the sheet. The
whole series of rollers, with tile exception of the four upper pairs, are
inclosed in a structure of steel plates which retains tile heat and thus
serves as an annealing lehr (tempering oven). While the ascending
sheet of glass is being drawn, it cools slowly and uniformly (that is,
is annealed) and emerges from the top of the machine in condition for
immediate cutting.

The thickness of tile finished sheets is determined by the ten-
perature of the Molten, glass and by the speed of the lifting rollers.
As in the Libbey-Owens process, the faster tile rollers revolve the
thinner will be tile sheet of drawn glass. To obtain sheets of glass
thicker than those ordinarily desired, the machine is operated at less
than its maximuni rate of speed.

Tim. WiNDow-GLASS INDVSTRY OF THE UNITED STATES
In 1926 there were 24 window-glass companies in the United States,

operating 32 plants located as follows:
West Virgina .................................................... 10
Pennsylvania ....................................... .............. 7
Ohio ............................................................... 3
Indiana ............................................................ 2
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West Virginia ranked first in amount of production, Pennsylvania
second, Indiana third, and Louisiana fourth. Twelve companies,
using the cylinder-machine process, produced in 19 plants 59 per cent
of the total domestic production in 1026; three. companies, using the
Libboy-Owens process, produced in three plants 29 per cent of the
total; six companies, using the lFourcault process in six plants,
produced 10 per cent; and three companies, using the hand-cylinder

K ansas -------------------------------------------------------------
Oklahom a-........-- -- ...............................
California ----------------------------------------------------......
Arkansas ...........................................................Louisiana -----------------------------------------------------------
T exas --------------------------------------------------------------
Wyoming ...........................................................

WINDOW GLASS
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2
2
1
1
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WINDOW GLASS 7

process, produced in four plants the remaining 2 per cent. Some of
the plants operating in 1926 have since that year ceased to operate.

Table I gives total production of window glass in the United States
for specified years.

TABLE .- Wiadou glass: Total production in the United Stats, 1911-1921
[source; iqt4-in., (enut (if Nhoarrf.uctures; 192e-27, obtalnd I.y the Tarll (eommIston from the rc-cr'.!

of domte., ic manufatturprsl

Aver.

Year Quantity Value age

value

Square hir
1914 ........ ............ .............................. 400, "AN SIM $17, 4 1.6 .14 0.043
1919 ..... ...................... .......................... IVA 912, M 41, 100, 724 .111
I921I ....................................................... ....... 2W, 0 O's " 24,02#.2 SN's .01.2

19t ..**' . '.... ......... -............ *............ 1 51(214,Sli 42,6023, 203 (0F4
IVA ................................... ................. t M7.I3 4.00 37,24a .0'It
1I ........................... ....... ... ... ..... ... . o',)00 2o.1 .o .Xor's
W12.......... . .... ....................... . . 41,021,3W .A 2N,013, W7 .WIS

The great aid continuous expansion of the domestic window-glass
industry between 1021 and 1925 is directly attributable to the activity
in building which created an unprecedented demand for building glass
of all types. Almost sintiltaitneous with the increased demand for
window: glass caIne the application of tile new Continuous methods of
production (the lihbey-Oweiis and the Fourcault), which increased
productive capacities ( and stimulated a general movement toward
mass production. In 1925 more window glass was produced in the
United States than in any previous year. Since 1925 there has been
a decline ill production, notwithstanding the increased )roductive
capacity of the industry. Tite production of window glass in tile
United'States for 1026 -and 1927 by processes and by thicknesses is
shown in Table 2. It will he noted that the newer mechanical
processes are supplying a rapidly increasing proportion of the total
output of the indtistry.

TAmg 2.- Windoiv glass: Production by procissca and tihknesscs in the Unitcd
Stirns, lt9?6 and 1097

18ource: Data otlained by the Tarif t'oami.mion from the revirls of dormstlc manufactu rs]

Singlestrailh - IhDo lemrength I Triple strtngth Total

Am unt 'er l'm*r I Per t 'fr
Amount vcntof Anount crnt of ,mount rcntof Ar unt cent(f

utotil ,otal 1 total total

P 'l, n i.' ... Ii t ,, fr'. . ar let qUaef fett-ter.2,00 7' 7 t(K, t 20.1 t.41,
7
f0. 2 313,M7,700 100Iabine 1'Onot ........ I ,0 .1 ,' 15 23 t.s,.€ t ,2,45 5,1,., O

O,1hAr rocwes. tl9V4, 3,% 624: N 0 3,*.16 36...... .M.l124.~ 100aul. . , 70 12.2K.00 29 40 3, .. 0 . 1O
Iand cylinder ............. .. 0 0 . 0. .,,,O .DD

Other jvrevc. . ........... N ....... ............ 1 ........... 10, WN 2

Bty all pocins -TO ,I V, K0
Ubt~y-O ens .......... .2 1433j 1-. I ~1, 4 W 31 - 17 ' 2) ~ 2i55 3, 1.7 16,01,3M2 100

'No production,
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Window glass is prod need in continental Europ 1)Iy three processes,
the hand-blown cyl inder, tile Iibbey-Owens, and the Foureault. Tie
hand-blown cylinder process, which until the war was the only process
used in Eurode, is being rapidly replaced on the continent by the more
modern mechanical methods introduced by Libbey-Owens fi(d Four-
cault. The mechanization of the European window-glass industry
has been, until recently, slower than in America, and hand-blown
glass is still produced in considerable quantity. The expansion in
mechanical production which has recently taken place iln Europe is in-
dicated by the number of Libbey-Owens and Fourcault machines in-
troduced in the principal Europ~ean window-glass producing countries
since the signing of the armistice. A list o these countries and the
number of machines installed during the postwar period follows.

Suinher of mchines Sun ber ornmthines

Country 1o Fir .htey- (Country F . ih... -Four. Four ,.ibby-
cault Owens rault Osen

Belgium ....................... 4 1 Poland-----------... . -- -.--.-- - . ...

Francle............. .......... 41 . l............ ........ 4
Russia ....................... . .... i ....................... .

eormany ..................... 3) 4 S ttrland .... .................
Er n ...................
Rfllo an':. .. ........ 10 ::.........h S oan......... ..... ... ........ I 35

The potential producing capacity of these machines is said to be
approximately one and one-half billion square feet of single-strength
glass annually. The total European production by all methods, as
estimated authoritatively for 1926, was 1,180,000,000 square feet, of
which over one-half was produced by the Libbey-Owens and Fourcault
processes. The estimated production of the various .FEuropean
countries for 1920 is as follows:

Eimated producion of window glass in European countries, J9DPf (square fei)

Belgium .......................... ....... 550, 000, 0
Germauy ------------------------------------------ IS, 000
France -----------------------------------............. 1200, 000
Czechoslovakia ...................................... 110, 000, 000
Italy .................----------------------------- 100, 000, 000
England ------------------ --------------------- 80, 000,
Spain ---------------------------------------- 25, 000, 000
Switzerland .................................. . 10, 000, 000

Total .............................................. 1,180,000, 000

V! BELGIUM

In Belgium, which is the principal source of imports into the United
'States, the manufacture of window glass is one of the main industries,
with 33 plants operating in 1927. Their location is shown on the
ma pof Belgium, page 9.

During the war the industry became inactive, but by 1924 pro-
duction was back to the,pre-war level, and in 1926 was even 23 per
cent above the production for 1913. This advance was due mainly

WINDOW OASS

THE WIN'DOW-GLASS INDUSTRY OF EUROPE
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to the introduction, largely since 1922, of mechanical processes of

production.
The production of window glass in Belgium by the Fourcault

process has been a postwar development. In 1913 only I plant

operated by this method; in 1927 there were 11. Some of these

were entirely new plants, but the majority were transformed mouth-

blowing factories.

0)

T5-

o'9

4i

z e .x

Table 3 shows the Belgian output of window glass for a number

of years by both the mouth-blown and the mechanical process
plants (Fourcaul t and libbeY-Owens).

'he figures for mechanically produced glas include not only the

Fourcault plants but also the plant of the Libbe,,-Owens Co.

which was put in operation in 1923. The combined output of the

mechanical plants in 1927, 399,091,000 square feet, was equivalent to

i
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7,081,820 boxes of 50 square feet. The total Belgian production
before the war (1013) was equivalent to approximately nine million
60-foot boxes.

TABLE 3.-Window glass: Produti(on in Belgiu m for specified years (square feet)
ret cent

Month. M Ihanteally T erl. all mchan

Year blown 3 produce Procese$S llI" .
+ . produced

1913.................................... 44047.o0 M, K 4. 00 4AM7,21.0 3

3m...................................... .-A .0.00. 17,31.1, 3, 3170 1 ,UC 0
12..................................... 3 62,6,.00 412121 03 0
1921..................................... 147,000 1 IS, I. (O) 40 .34,0 2M

ZAM ,0 6.,1,C00 1,7,) 35
19.................................. ....... '. 1, 27I 7, OW0 2.e, ,A 0 00 67 1, (sS'€ % K 000

Not Including 2 phntI not immte ot the .\ osiatlnn tie V'err&e3 leige.

The revolution in the Belgian window-glass industry is still in prog-

ress and will probably not be completed until all of tle factories have
been meclianized. Preparations are now (1929) being ,rade for the

transformation of several of them by the installation of Fourcalt
machines.

Among the causes of the transition front hand to mechanical
methods, the most important was the serenity of labor after the war.

There had been a depression in the winldow-glass industry in 1921 and

1922 but at the end of 1923 better conditions were tippalreLt. Tho

proressivo depreciation in the Belgian cirrency from 1921 to the

latter part of 1926 encouraged eNports; bltt the scarcity of skilled

labor made it impossible to rapidly expand the production of mouth.

blown glass. In this situation attenltion was naturally directed to the

ilstalhttion of maclinerv. The experience of the Pourcault plants

already inl oe ration had Shown that it, required about one-third less

labor to pro~tttce tihe Samle qu1antity of glass by this mechanilicaI l mens

than by the old fashioned proes.

Organization of the Comptoir Fourcault.
The rapid installation of new Fourcault machines, ,pecially after

November, 1024, as well as the increasing output t)f the vew llibbey-

Owens plant, caused a significant increase Ill tile total production o f

Belgian window glass. As long as the Belgian currency conltinued to

depreciate little difficulty was found in marketing the glass abroad,

but after tile stabilization of October, 1926, th artificial stimulus to

exports was removed. Although the exports of Belgian window glass

in 1926 were greater than in 1925, the increase was ouch less than the

increase i )roductioll. While exports gained 8.6 per cent, output

increased 24 per cent. Export prices, which had shown a falling

tendency (measured both in paper and in gold) up to tile middle of

1026, thereafter stiffened when it was apparent that stabilization was

imminent. This was the situation which led in June, 1927, to the

formation of a central sales bureau of certain Belgian window-gla,s

Coll anies, known as the Comptoir Fourcault.
The Comptoir, whose official title is "Comptoir General Beige

pour ]a Vente des Vrres Mecaniqucs Fourcault," is a limited liability

Company. its capital is owned by 10 factories producing window

glass by the Foureault, process. The production of 'the members of

the Coinptoir in 1926-27 was 3,840,418 boxes. The new plan went
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into operation January 1 1028, and 10 companies which are members
are now selling all their Fourcault window glass through the central
sales office. The trade-marks formerly used by the individual fac-
tories have been abolished and a single trade-mark of the Comptoir
has been substituted.

This plan of centralized control of exported glass puts the matters
of price, terms, and quality-in dealings with outside customers-
beyond the influence of the producing companies who participate in
the arrangement. In forming the "Comptoir Fourcault " the stated
objects were: (1) to establish more uniform prices at which exported
Belgian glass is sold; (2) to avoid price cutting and other forms of
harmful competition among the companies affiliated; (3) to adjust
production in accordance with the demand; (4) to effect economies
in selling expense; (5) to act as a clearing house for information
affording a better understanding of conditions in the industry; and
(6) to assure the maintenance of standards with respect to quality.
The activities of the "Comptoir Fourcatilt " are similar to those of
the "Union" selling organization which handles exports for the
Belgian plate-glass industry.

'I his Comptoir buys the glass from each of the affiliated companies
at a prearranged nominal price, thereby acquiring title and control,
anll sells it atit l st price olbtainable il tile markets of the world.
'rie differencee between thme selling pm'ice and the nominal purchase
price with respect to the glass of any particular p~rodluerl is, after
deduction of selling expenses, paid to ilat prodlicer.

Prior to January 1, 1928, all exported Belgian window glass was
sold through dealers located in Belgium, who purchased from pro-
ducers at basic prices , which varied with the quality, strength, and
size of the glass, and were subject to discounts according to the
amounts purchased. These dealers sold to importers and jol)bers
throughout the world, at the basic prices quoted by the producers
phis a commission, which usually amounted to 5 )er cent.
Patents and royalties (Fourcault process).

The patent rights for the Fourcault process are owned by the
Socit6 Anonyvme des Brevets Fourcault, founded in 190. , This
Conipany not only issues licenses for the use of Fourcault machines
but it atso aids in installing the maehines and putting them in success-
ful operation. The royalty is collected oii the basis of glass packed.

The Fourcault latents expired in all comntlies except Belgiui in
1927, and in Belgium they expire in 1931. Until that time tle com.
pane owning them, by refusing to grant more licenses cali control the
furtlier expansion of the prodT'etion of Fourcault glass in Belgium.
Moreover, ill all the licenses granted ini.Belgium for the manufacture
of glass ly the Fourcault process, there is an important restriction
which limits the thickness of the glass thus produced to 4 millimeters
or less. This restriction is the result of a contract made in 1005 be-
tween the Socit6 Anonyme des Brevets Fourcault and a group of
Belgian and German plate-glass companies. Iii consideration of the
payment of a certain sum of money the plate-glass manufacturers
acquired exclusive rights for Belgiuimi to produce by the Fourcault
process thick window glass; i. e., glass of 4 millimeters and above.
None of the so-called denmiglass, or "Vitrca," such as is produced in
Czechoslovakia by the Fourcault process, has" been produced in
Belgium.
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The Compagnie Internationale pour la Fabrication Mecanique do
Verro, using the Libbey-Owens patented drawing-machine process,
was established in 1922 by the Libbey-Owens Sheet Glass Co., of
Toledo, Ohio, in conjunction with a group of Belgian financiers and
was given the sole right to exploit in Europe the Libbey-Owens

atented drawing process. Its plant, built in 1923 and located at
loll in the north hern part. of Belgiuim, is probably one of the most

modernly equipped plants in Europe and of its kind in the world.
Since 1922 a number of companies subsidiary to the Internationale
have been organized and plants erected by them in France, Germany,
Italy, Spain, and Switzerland with a view to supplying the European
market while the main company in Belgiumi stplies the export
market with the exception of the United States. By an agreement
with the American Libbey-Oweus Co., neither the main Belgian
company nor its subsidiary companies using the Libbey-Owens process
is permitted to export to the United States widow glass produced
by its drawing machines.

Table 4 shows the distribution by principal countries of Belgian
exports of window glass for 1913 and for the years 1922 to 1927,
inclusive.

TABLE 4.-Window gloss: Belgian urporis to jorincipal countries for specified years,
listed in the ordir of their rclthvc importance in 1O26

(.Metric tons (21.2W1 poundss]

Eoplorls to-E~prtso- Per ! Per [ vet Per

AlInt cnt of tAIOtlt centco Am v(04nt of, total i total ti l total

oroat Britain ............... 47,242 2.1. I 30,j05 IK 22,471 15. 31,14 1 1.0
NetherlnLm ..... 4:2 S 0 11,3411 K C 11, (1741 0 I 24, 17.1 12.2
Unitedstate .... . ,2 t 4,2 25,1I 15,5 "11'.,1I 12.3 12:2RI. 6.0
C anad2a .......... .,22. I 3 10.471 57 1,771 0 .6,
Itrith I 7 304 3. f. 7, M43 4 1 I, w 3. 5 :1.0 ( 9,277 4.
Argentina ....... 1....... + l "7 , 0 0 , N3 4 2 9.977 A.4 ,oI 4.5
Aeriork ............ ..... i 2, 20 1.4 I , :W7 1 2.7 4, 57.,o 2 0 .,9 2.8
Australis.......... ...... 10, (10 ' I 5.3ye) 1 .3 1. 24 2 3.4 C, 3.4
China .................. 13,2,7 6,4 10,491 24o,3 11 1 1972 , ?U I .5
Blrazl. ........ 1I 271 3,2-11 2.0 1, r.02 20o 5.841 2.8

SAn .................... 20, 10.1 5,744 a 1 * l c . h 1 14,lo1 7, 4
All other countries.i .... 3,419 4, 1. 1. 47,117 2.3

Total .............. 20.. 52 2 10. Ir1,504 1(,,.0 177, 1'li l, ROO j .2,208 100.0

Exports to-- Aon Per celt -- Per cent Aut Pent
Amount of to1 Ataount of tot Amount oftotal

Oreat Btritain..................... 41,M7 20.4 4q.M h. "1 0 1:.0
Netherlands ......................... 2, VIA 14. iqlo 1 4.1 3",. 7I4 4' M 9
Unitel States .................... 17,10 .3 29, , 1 . 4 31,121 11.8
Canada ............................ 18 2, 7.71 20, (M K I v, 4" 1. 8
BrltLh India ....................... Y,421 4.2 10,744 4.2' P.20- 3.5
Argentlnt .......................... 10,9.1 5. 1 110,7221 4.21 10, .C, .3.9
Denmark ......................... .5, , 2.7 10,013 4.0 6,17 a.8
Atatralla ........................... 7,5W,9 3.6 1,013 4.0 9,250 2.8
China ............................... 12,S70 ft 1 ,101 3.12 (1) .....
Brazil ............................... 6,690 Z 7 0,312 20 I ( . .
Japan .............................. 4,2r 2.0 0,I77 2.0 :t'1o t.. 7,75 22.71 594 33.1

Total ...................... 212.,275- 1OD. 0 254.316) 100.01 2164,640 1IM17

L Not listed tepArately, Included In "ail other."
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TiEND IN METHODS OF PRODUCTION

Since 1026, the period for which cost data were ol'tained, changes

in the Ietlods of nIanufacturing window glass have occurred both

in the United States and in Belhiut. The transition from hand to

inecha meal recessess, particularly to enibse-Owens and Foureault,

beginning shortly after the war, is still it loge a. loduetion by

thle luind-cylintki' process hias been sinev 1926 completelyy (liscontinuedA
in the United States, whereas in _eigium it las (declied from 51.8

per cent of tile total production ill 1926 to 24.3 per cent of the total in

1928. Production iby the ilietciie cylindel process--eillo°ed only

in the United States-lias declined fro1 59.2 per cent of the total

proietion in 1926 to 38.8 per cent in 1928. On the other land,

the production by the ileore loderln sheet-trwing processes, Libby-

Owens and Founault, has il,.reased decidedly in both the Unite
State. ad .. lgim since 1926. In tile United States production by

these two processes in 1926 amounted to 31S.8 per cenit of the total,

In 1928 it amounted to 61.2 per cent. In lBelgium the production

by these processes increased from 48.2 per cent of tile total in 1926 to

75.7 per cent of tie tottl in 1928. Tie production (by all processes)

in both the United States and Belgimil, however, was less in 1928

than in 1926.
This trend toward the use of the iecialnical sheet-drawing processes

in tie production of window glass is indicated in the following tabu-

lation which shows the percentages of the total output ile tle United

States I11d in Begittum represented by the variotis processes in 1926

and 1928.

Ullited Slates lelgiul

1il V.o6 19s 1924 MNu2

i'rtlct ion (seluwrefeet) ...................... V. UA,(,00 441, O). 1 ( (4 17, 0 ) 5W, .0M0, COO

rov': Ar Ctn l t I P r rerd l',r Cr, i
livid vylinmler ............... ......... 20 None, I I. S 24.3

M\ikehi cIiI In ler ........................ .. 2 &'e Nne.

Sheet dra%',lln-
ou'fi e llt ............................. Ut I 30A 36,

l| b %ey-thr ell ................... ..... 2S 30. I 12. 4

100. 100 00.0 100.0 - l

UNITED STATES FORit~ON TurADH IN WINDOW G'LA~SS

IMPOIITS

The United States imports of common window glass are known to

consist inainlyof single strength and" third" quality glass-the foreign

third " quafltv closely corresponiding to tile domestic ''II' quality.

The statistics iof impu)rts apply to all unpolished flat glass dutiable

under paragraph 219 of the tariff act of 1922, whatever the thickness

and tle quality. Te bulk of the imports, but not the vlole of them,

,ay lie directly compared with the bulk of the production in the
UnIted States. The value per pounad of particular imports will vary

with thickness, and 1oe especially accordin to quahty.
Table 5 shows the quantity an(l value o i total imports of flat

glass, mostly common window glass, since 1910. It will be observed

50770-29----3
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that. of recent years, since the beginning of the great, activity of build-
ing in the United States, the average annual imports have been almost
double in quantity what, they were before the war. 'he considerable
increase of imports in the years 1921 and 1922, iu particular, was due
to the domestic industry not being prepared in those years to meet
the greatly enlarged demand.

TABLE 5.-1Window 9lass: United Mteros imports for consumption, 1910-1928

Specific duties el.
%'lu leited 1tlnulva

lent ad
Year Quantity valorem

P9r orate of
Total poTu Total Per pound duty

Fiscal: Po4 onds Pler weuit

1910 ........................ 2 t V0. 426 $711,741 $0015 I 50. 7

1911 ............ 2I,41 2 V24 515,'1s 4. 27,47 62 42
1912 4.216, 15 1 S27, SCA, 03 3,947 .01 ,- 1 46. 1S
1913 ...... ............ % ,731 3 74 .0t 7 I 41.1)

1914 ..... .. 31,19,531 1, 212, ,.5' .O 3:,511 .010,51 27.92

1915 N. -. 2,211 (711. 2 6 1 17M , 3-2 .011194 26.41

1916 01................. 2, .9. 277, .U2 lo 21 1. i M, OM S' 7

1913 ......................... 4N72, 4G t, U10 . 7 , 317 .01,337 6. M8

C'alen-iar:
191.........................I 302,401 Itf.1 .111 2.1,67 .190117S 9.5

119 9 ......................... 635 51 11 6, 1.11 ..1 , 3.1

19)31 (1.21 .• A.'.1,9 10 27

192 1.................... . 4 ,.1 , .2- 7 .011Or I2P 2

1 *2 . . ....... 32,1111It 2,527. 342 .01 fi7I, 7 5 ,Ol2M0'.N1 '6 .

197 . .............. 1 , 11- 1 2. I2, 41 .031 , 723, S I 0 7 , 7'2 31.71

1921 .............. , 1 1 7 GS , 793 .0!7 4.5,1 us .0157A1 27.41

1925 . . , . 77t1 2, A. .6052 713, 1: 2 . 0117,.2 31 .00

1724 W.. , I :. I 1175 .4 I, 1.3-21, s i lt-14'2 42 24

1M. 201I, 2,29 2,16. C I 11 fl,11.1.1.1 6 1151 cA I 034 1

92", .................... , , 1: . 2,4 1, W 5 067 1, ,t1 N . .01 6,108 11. t

.lourve: Comrnice ant Navigation of the Vnited States,

'TABLE .- Windowt glasS: Imports for consutmplion by ta(riff clssijimltions for
spccified cars

192 1925 1,16 V127 1924

Square inches Per Pel Per i Per l

I Ce klfl i t Cent11 cent 0.13
uoun t teatd o t P 4 1 t 11 1 1 ' .)I Pounds oef

t I t_ _ ___ total t t It total

Not exceeding 1M0.. 9 139 571 INC 1711 13:1 7,"7' 2 (.1 , O .,1901 , 21. &4q, 2495. 210' 21. 91 15, 27,h 23 7

Above 150 and not -. ... I
exceeding 31 ... 6,732, 1 .21.S5 ', '. 761! 17.64 1k , 10. 421, 19 ,415,.161 22 1, -)02,11 1.62

Above 361 and not I

exceedIng 7 ...... 7,617,235 24.1V31, 402, 1M' 2.012 1 10. 40 2,. .6i'24.1, 241' 2.) 3 .w 21,&.N1 91 32 13

Above 720 nd. notI It I
excee ing A ...... 11 1 1 , 44 2 14,;4, N 49' 3! 1 5 1 37 6 . To 2' 7 1 , W,1 8. M 411 ,1 0 ,2151 .

Above $64 and not I 0 . f,3 r" ..exceedingl1,200 .... 1. 997,: VO LP 2, 1.1,,is'7 4,7 .,9,7 4 3 ', 5, C0-1, 21 N T 3, 101,211

Above l,24 and not ' I' 0 . I i

Above 2,4 00 . ... 1,713.40,W 5. Z 65)2, 3.9O 13.37 7'f0* 9.47 4,112,421$ 5.-1 5,017, 7. 4

Total. ... ........ . ' . ' 4.W3.2110I (6 '1 4 I%' 7191 0067,970 1323 121)

Source: Comlerce and Navigation of the Uniled States.

The specific duties provided in paragraph 219 of the existing tariff

iare graduated, irrespective of thickness and quality, according to

size brackets. In Table 6, given below, total imports for a series of

years are analyzed upon the basis of the tariff classification by sizes.
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It will be noted that the bulk of the imports fall within the first three
tariff brackets or groups of sizes. In I able 7 the analysis of imports
for the years 1027 and 1928 is partly upon the basis of size and partly
upon the basis of thickness. Window glass weighing less than 80
pounds net per box of 50 square feet consists of single anti double
strength glass; whereas glass thicker than single or double strength
weighs more than 80 pounds net per box of 50 square feet. It will
be observed in Table 7 that for the third, sixth, and seventh brackets
the thicker glass weighing over 80 pounds per case or box of 50 square
feet predominates.

TABLE 7.-Window glass: Imports for consumption, by tariff classifications, accord-
ing to weight, for 192? and 1928

Velghlngles Weighlng SO
Squsre~~ inhstan SO pounds net ToaI etnod n net, and over ger Total

lper Cafe taso

Jounds Pounnd Pounds
Not etveding 1,)0 ..... ... . I 12, ON).014 CL 1. I3, ltAI 1'A 245, 210Above 1.7 and nol e eelingl ....................... I J 2, :, 044,7NN IS, 40, 3.4O
Abo . e 3s1 and not e'.ovvtiig 72'i ................ . .. 1. 7,9. 211 12, 221,L M 24. 0, 244
AIXove 720 arid not encceling 0.41 ............................ . 4, 6111, 076 2,423. 715 , 10, 701
A above Mit ant not esceeling 1,. 1) .................... ..... 3. 274..401 2. 414, 417 t% 7., 24s
Above I .20 and not eaoreding 2,4) ...... ,3, 721 .4, 4: ,0 % j11, 033
AIove 2,400 ................................................ -i', Ii 3,74. 212 4, 932,33*

Total .................................................. _4, 033, (O :1 7 1 . Mt , N4. 2"27)

Not exc .1ing Ir'O ..... . ...... 1.. I 7,- )1 3,4)-1,Tu1 7 1 .127, 574
Atone 1'r an not e'eetiog ' . ..... v., .,1, 2.1 4, 1701C 11:2, (103
Alove Y :1 tri riot e\reetiig 721) .... . . .. .7... (d 1:t, 470 32. 21, . o'si
A to e 7.' ) l ti a, t e\ vexing Mil ........................ . i 2.,114.610 1. 3I2s 3% 4. 14, W0
AIove lot arid not ceding I,'W ............. 2. ta41M l-., 762 I 3,10,.21,U
Alove 1.0) l , rt i.e.. el.. ti. . '... )..................... .. .,074 2,c27, 127 ,.0Abv ,1.. .. . . .. 01, ,143 4, 06. rot .7,07, 5;36

Total ........................................... . h

Source: Coirrrore irl Navigatilo of tlre nit l State'.

PIIINCiPAL COMPETING COUNTRY

Belgium is now mid has been for many yea's the principal country of
origin of United States iniports of Comilton window glass. Prior to the
World \\ar 85 per cent of totil imports Clte frolt Belgium and most
of the remainder from England. Since 1924 the imports of Ilat glass
froth ('zeehoslovakia, produced in considerable quantity by mechanical
process in that country, have markedly increased. For the years
1925, 1926, 1927, and 1928 tile imports -from that country have con-
stitlted by quantity over 23 per cent of tile total imports, and by
value aboitt :17 per cont. The greater value per unit of the imports
front Czeclioslovakia, as compared with those front Bleginmi and other
countries, is accounted for by the fact that they consist largely not of
window glass of the common thicknesses and qualities, but of extra
hcavy glass (with some other physical character besides thickness),
inported and consufled herei tindl, the trade name of" ViIrea.'" This
slass is similar to the heavy drawn sheet glass tijade ini the United
States by the libbv-Owens and Fourcault process, and to the lesser
amount of crystal sheet glass matlde in this country by the machine.
cylinder process. In Table 8 is shown the imports of recent years,
both by quantity and value, from all the principal countries of 'origin
of imports.



T xLE S-Window glass: United States general imports, by countries, 1924-1928

1024 1925 19".

Country of origin 
Per-c-- 

-otal r toal le cy oto

Quantity Value By Quantity Value I quantity 'Value BY BY

qun By quail- Bylu qun ValueSVily tity ValeY

Pudrpoetdx 
POaandi

-- 257-19, 413 St. 16 7,2 77C4 5.1; 29,7r.'70 $1. 22,7K45 065.1 5L3O 9.12,1,,6 $1,741,007 7"-09 ,5563

Ce choal. va. .- - - --, . . . . . . . . . . . . . . . . . ... 2 9. 7. 3 t %'" 079 9.5 | 1,(; 12,69744 3 9A9,.t' 27. -.5 ' 3.6 17,t96,'.e 10 1,47. 9 20 2 .24[ 37.55

Gze r m a noy - - - - - - - --.. .. .. . .. .. .. .. .. . . 5.f l | l]i ;"u i f 06r; 10.7.41 2,057. 973 1."4.7 Mt 4.51 i 5. 1,3 , 65, 3'.ll 105 401 .04 3.3 7

Unied ~iedo - - - - - - - -y --- ~ L y

A lo the- - - -- ----.. . . . . . . .. . . . . . . . . . . 4406" ,1,.53 6 3,67 .0 02[ 727 4 5 , ,,9 [ :. 1 1 43 2.4 579,51,% | 710,b L91 .42
U e o 307.. 9,4 L76-9 3 1000 10.00 4-1- .770 24353Z 5 390 . 1 0. 4_0 2,0- 3,1%9 1 10.0 ,

ot------------------- 

--

Beg u -- --------------------- 
-.6

Co nryo rii 
Per cent of total I percent oftotal

Quantity ValueQunty 
au

I ~~~ , 

t,,.d

Co uedbo r o 9 1 5 -- -- - - - - -- - - - - - -
I N, 4 01t, 3 Z 0 411, 6 . . 3: 4 .37

------lit~t---- - ----- 1 23 x ( 715j .91 __ __-4.sj5____

Ajiot-------- ----- -- - - ------- 1.0 G7Wi0 
63,677 

5.49.01547-0 240

Total ----------- ---------- - - - 9,4,1 ," 7

Sor oueCenigtioy of treginid StaDn

eliu . ................... ..............................
tity 

4 
i$1value T-

Czechm~~ovakla- .. ......... ...................... 

By 
2Z 12i lt',' 6 .0 , ,2 179= - 55

C~~~l'ma ~~~~ ~ ~ B ...................................... 
By valuelI) 

3 75]41 56b4 90€5..

Lity ti0y

Um~e in do ..... ..... .... .........................
s t f, . i 1.6 , 1u 50 7465

CA. ,5sh ;. -6I .1.h91 4.9.3 5.38 4.2
B elg u m ..................................................................... 

%1 '.5,.,,, .. .. ... .. ... .. ... .. ... .. ... .. ... .. ... .. ... .. ... ..+ ,.++.+.-.+, + ..,+, = , +o 0. i ,,o.,,i W6..,%,3+.,,,,,, 2D'." 37

rporce: Comnierce and Navigation of the United States.
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EXPORTS

The United States exports of window glass have always been,
except during the World War, inconsiderable as compared either with
imports or with domestic production. The cessation of production
in the p)rinci)al producing countries of Europe during the war Ilut the
United States temporarily in the position of the principal source of
supl)ly for the world market. In 1919 exports were 13 per cent of the
domestic production. Ordinarily they have amounted to less than
1 per cent. Th to exceptional exports of 1919 were chiefly to South
America, Canada, and Cuba.

DoMESTIC CONSUMPTION

Window glass is used principally in buildings and consequently its
consumption depends largely upon the. extent, of building Operaiions
throughout the country. T'he unusual buildingg activities during the
last few years have been reflected in an increased consumption of
window glass in the United States, particularly noticeable in the
centers of greatest p6pulatiou, and this in turn has stimulated both
domestic l)roduction and imports. Table 9 shows doniestic produc-
tion, imports, exports, and consumption of window glass for the
United States for specified years.

TA.oL 9.-Wiindou' glOss: UNite States production, imports, exports, and COt.
sumption, together lieh the relalion of imports to domestic conisumptiotn for the
specified years, 191,f-1928 [5rqti ire eel

Ilato of
eolrie, t Iv Imports Di5ome1 te )omestic Imorts toYevr productions eqw~rls , von.,m ui [ ion 4iotuest le

COnSZrlolOiOhl

'er tent
1gl .......... ............ 01, ,50,S93 24, (10. M6) 1, 2,2. O) 41. ,06,693 6.5
1914 .................... 3X", I12 2, 54O, 00) 4K,24, ") 321. 13. 70 .2
221...................... 2Q), O',, O" 40, (M. 00 2, S -, 9. M6 97 I, ZW,3 13.5

1M2.............114,214,034 3'S(0MU. O(A) %4, .4. 100) "~'), soO, 3, 7.0
192) 1...................... , %So, I %) 3,(. Owl, O 1, 2,1.1550 ,0 4,040 6.3
1211 ........................... I 53, ),3) 137 , , 1( 1,.1,1 N 51k, m1,. ) 11.3
1927 . . . ... . . . . 441,21, 0 ) f,1,0 0,NY) I , 0 . 10 ) i, ',, 150 12.0
19'.N(6 monI h ) ............. 1 23 41. (A) 2 . ( 000 452, ) ',2, ,O, 150 ti.l

I Statilics from Commerce and Navigation iIn oundi; conversion from Ionds to square feet at 1.2
p0oun1) to the sqnvtre fo t.4 Es)lroaled oit the bi4ls of sales value of etnports.

Information obtalneAl by Tari L'ortMtLs.lon from records of domestic marnfa~turers.

PRICES
United States.

In the United States window glass is sold ifl wholesale quantities at
price discounts based upon an official list of prices dated October,
1912, which basic prices and discounts vary with the size, thickness,
and quality of the glass, as well as with the size of the order and terms
of sale. Special discounts are often quoted to buyers in certain
sections of the country, where there is occasion to meet exceptional
conditions of competition. This is especially true of the Pacific
coast. Table 10 shows, with respect to a representative size, the
trend of domestic wholesale prices for the principal thicknesses and
qualities of window glass for a series of years, together with index
numbers based on the prices of 1913 taken as 100.
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TASL: 1.-Window glass: United States wholesale prices (f. o. b. plant and

etclusiv' of boxing charge) for single and double strength, A and B quality, of the

.5 unit inches bracket

(Source: Data obtained by the Tariff Commission from the records of domestic manufacturers]

[Per hot containing 60 square feet)

Index
numbersof fig."

Grade 1013 022 1923 1924 190 1926 1927 prices,1927
(1013"

100)

Single strength:~$.6 
~ $.6 22 4.

A qualit)......... 10 . s2 28.17 2.0 M 2.0 1 $.24 142.5

Bo quality .................. I. 2.2S Z4.I7 1 j .5 19 V

Double I 2,t 4 4 3,4 3.36 4,37 3.4 1,O9.0

RQuallity.................. .05 3.18 3:45 3. 18 2.02 3.02 2.06 144.4B qualty....................

Table I gives, with respect to all sizes, the domestic wholesale

prices (f. o. b. plant),in effect during 1920, for the leading thicknesses

(strengths) and qualities, Over 70 per cent of domestic sales are of

single strength and B quality, and in sizes less than 720 sqv tre inches
or 60 unit inches. It will be noted that the classification b e

by the trade is more differentiated than the one embodied in paragraph

210 of the tariff act of 1022.

TABLE 1L,-Window glass: United States wholesale prices
t f. o. b. plant) for all

sizes in single and double strength, and A and B quality, 1926

[Per box containing 50 square feet]

Size of glss A or 2.1 quality 11 or 3d quality

Trade] 1Qa -ifi•

cation
Tariff claoip aif (unit Single Do uble Single Double

Tr if fleation inches strength siregth strength strengthlerengh

width)

Not exceeding 150 s tare inches .................... M 3 .1 4:3 2.47 3.31

150 to3 4 square Inc es ............................... 
4 0 3. 4 183 2.47 3.31

40 .42 5.30 3,1 3.2

384 to 720 square inches .............................. 
W 4.04 .77 310 3.93

861 uaein he . ... .......... . | 4.'2 €7.33 4.00 4,,

861 to 1,200 square inches .............................. 
C|0 .15 3,91 4.42 t o s q . - . . . . . 7 5 , 7 1 8 4 , 3 1| - 6 12 9

17. ... 99

1,200 to 2,400 square inches ......................... 
7.80

100.... 9.36 ...... 7.14

Based on rice list of Oct. 15, 1912, and discounts In ef•ert during 1020.

Additional boxlng charges for single and double strength glass are as follows; First bracket sies, 21 cents

per 30-foot bot: above sire', 42 cents per W0foot box.
An additional discount or 3 per cent is allowed to qualified buyers (buyers who purchase not less than

An ~tit na oictuu n , o f the tl-"" s

Above pc ces apply toi all section othUnedSales ence it the Pacific roast.

Wholesale rices quoted for Pacific coast markets are slightly lower than the above prices.

Tler 30 days net, on IecMtash If lidt( within 10 days fro date of Invoie.

Freight equalized with ittst.urgb, Columbui, and KAnsas City.



Belgium.
As already stated, Belgian window glass was sold prior to 1028 in

wholesale quantities to importers and jobbers in tile United States
through dealers located exclusively in Belgium, whose prices varied
with the size, thickness, and quality of the glass, and also with the
aniount of tile order, the factory from which purchased, and with
the particular market to which the glass was consigned. Since the
beginning of the operations of the "Comptoir Fourcault" in January,
1928, a large part of tile window glass produced in Belgium by tfhe
Foureault process has been sohl by this centralized selling organi-
zation rather than by independeit dealers. These independent
dealers, however, continue to sell for export tile BlgiaI glass pro-
duced in the hand-blown factories, a declining but still considerable
proportion of the total exports.

Representative price, for Belgian window glass for 1926 quoted by
one of the leading dealers in Belgium for export to the United States
are shown for the various sizes, qualities, and strengths in Table 12.

TABlE 12.-MVindow glass: Bclgian wholesale prices f. o. b. Antuwcrp quoted for
export to the Unjtcd States, for varitous sizes in single and double strength, .4 andBI qualities, 1926

I Per box containing 30)square feet]

Site eo gtas A (or ncond) 11 (or third)Sie(tgaqquality quality'

'rr ,ie
cloosifl.
Cval loll

b llnt Single llo1ittle Single DoutbleTariff elsifleation h~itw es- strength Mrength strength strength
length
v, ittih)

Not evceding 130 square iche ... ................ V2 $1. I5 $1-,75 $10oi $1. .01
1 toMl square Inches: ........................... 3 1.40 2.10 1.25 1.05

40 I 40 2.1 0 1.43 2.20
381 to M0 square inches ........................... .. .lo, 2 40 1 ' 4! 2.10

1 1 .4 2' M 1.43 2.20720 to 8G1squa~re inches .. ......................... M l; 1. '( 2 IM' ' 1 1", 2.10
804 to 1,12,. square inches ........................... 7u '2. 15 1 25 1.5' 2:36

2. c 1t 1 .M 2.75
1,200 to 2,400 square inches . . ............. ......... 90 . u 4 W1 2110 3.14)

91 .15 5.10 2 I's 3.2
Ilt 4. (,0 C'.(10 2.30 3.45

Terms, (,ash without lisc t . Additional boxing charge: 12 verlIt r box of sites til In 40 imbe.h ; 1
event. Ir box of siz1st to 3 Lnchio 21 vents per hox of sitas 51 t 63) inohce. Above '1 inheA, bo ting rhirge
Ierea.oe by 0 cents for r eti trae bracket.

Table 13 presents a comparison for the year 1926 of Belgian export
prices with United States prices for a considerable range of sizes
in single strength and B quality. It also shows with respect to each
size of the imported Belgian glass of this strength and quality, the
existing specific duty and the equivalent ad valorein rate of duty
calculated from the price (value) of the Belgian glass.

19WINDOW OtASS
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TABLE 13.-l'indow glass: United States and Belgian prices comn pared, with
existing specific and eq iialeent ad valorme rates of duty, by specified sizes, single
strength and B (third) quality, 1926.

[Per box containing 50 square feetI

Site of lls Prke
Amon t Equiva.

Trailed lent

sclasitt. Slate s vairoremn
cation In the In Ile. l ly Ir(act rate on

Tariff ch.,.siflnt Ion (uncit 1Aitee gil p6ie

irrrltct- St atbI gUm I 0 gia ric price
length

Not eceellng 150 • "r rent
.s2aretc s.. 2. 05 $100 11 $0.72 72 .00

10tO 3S4...........o..." 31 2.47 1. 23 1.2 .78v .i, 20
.. 40 2, 59 1.25 .34 .93 74. 40

3.8t to i20 ............. o... 31 t 0 1. 70 .43 (4.43
04 3,17 1745 1,72 .93 M1.14

720 to 864 .......... o ... I 3.4 1.43 2. 04 1.00 0 4. 91

84 to 1,200 .... 70 3. 70 M 2, 24 1.. 74.0

s1 0 20 3! 431 7 2.r 1.29 75., 8)
1,2W0 to 2,4W ... o . 4 C 1 2.81 1.29 .,73

I Whotelate prices f. o. bi. fiactory.
3 Wholesale prices f. 0. b. Antwer r.
a Specific rtuiles In the tarif! act ol 1913 tar. 21, nre ex1resiel In cents trer Iwunrr, Them rates nf dutty

tave been convert Into cents per rso fir tins thicn..so i glass on the lot 0 toI umns to he o

Ing 50 square feet.

In Table 14 the same kind of comparison is made between Belgian

export prices and United States prices as i Table 13, except that it, is

for dou ble-Streigth glass.

TABLE 14.I"indow glass: United States and Belgitan prices compnrcd, t14h1 existing

specific and equivalent ad valorem rates of dulty, by specified stzes, double strength

antd B (third) quality, 19Mb'
[Per b,)% trtalning S0 square feet]

Size of glass crice

_ - Anirlnrtt Ertliva.
Trade n~ledlent ad

l ltrrsifl. Statertiri act rem

Tait I C n the price el. 011 9'act rate onc aiY O m i c t n ( tio l n t h I n Tl l Io d o f 1e ,22 B e lg la n
1 (unlit Unite.! virtr oo. ~ cr 02 Iteigi

inches- States I gin [urmc wI e

length{plus Uw1,111 III

Not exceeting 10 
Per ce

.. square Inches.. 2.5 V. 02 $1 W $I 512 $0.94 62.67
150tO ............ o.... " 31 3.31 1.80 1.43 1,103 111. CA

40 3.0 M 1.I.3 1.71 1.21 6r5.
4
0381 to 720 ................ (0 .... L/ 4 3.3 1 10 l. 71 1. 21 .7.6

0172 o 3.93 2.10 83 1.21 37.02

54 3.(9 2.20 1.7 1.21 ,5-. 00

720101$4.............r(to 0 0 4. 12 2.0 2.32 1.31 59.9M

814 to l, ..............1 0.... 0 4.81 2.0 2.5 14 .4 ) f'. 22
go 5.29 2.00 2.74 1. GO 615. 21
84 0.41 2.7 2.0 . 1. 69 f1.45
00 0. 86 3.25 fiet 1.01q 00. 3

1,200 to 2,400 ............ do.....9 3.00 2. 1. A9 N2, 3,1
100 7.13 2.43 3.00 1,169 49.00

ti Wholesale prices f. o. b. factory.
I Wholesale prices f. a. b. Antwer
.Spe t e, . 922 are expresle In cents per point. 'These rate of duty have been

I ~ e c ite d u lle g t In th e rtt r ll 
"

converted Into cents per box for this thickness of glass on the basis of 7 pounds to the bo contanltng 80
square feet.
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COSTS OF PRODUCTION

Scope of the investigation and cost period in the United States,
During 1927 representatives of the commission obtained cost data

for the "ear 1920 for 25 United States wiindow-glass companies which
prodiuced over 90 per cent of the total domestic production for that
year. These cost data apply to plants new and old, operating under
varying conditions in all sections of the country heroo window glass
was produced in 1926.
Cost periods of individual domestic companies.

Owing to differences in tihe accounting practice of particular alan-
ufacturet's, costs could not be secured uniforniy for one and tho
same period of time. 'lley were sclired, however, for most of tile
25 companies studied for till accounting period of a fill year, either
calendar or fiscal. In tile other instances they were seculred for all
operating period of less than a full year.

The separate cost periods covered by the investigation ill tile United
States t11e shown below, with the nluiber of compallits having the
Salie 1,eriod:

Number NuTbe o
of com. Cost perhH1s of (,.lI- Cost 1*1101
parfles I ames

S Apr. , 1 t9 -Mar. 3 1, t9,x I Oct. 1, 1925-sept. 30,1926
1 Jly 1, 192.-June W, 1 s 4 Dec. 2. 5, 11245-1)etv. 31, 1.9.
I Aug. 1, 192-July 31, IVI 7 asn, I, lto9.-)ec. 31,1P.M"
5 AuIg. 2S, 195-Aug. 27, 926 1 A or. 1. h10C4Mar. 31, 1027
1 Aug. 3t, 1925-Aug. :4), 1 21 I May 22, 1lo,;-1 I e. 31, 9I

Set. 1 l2,-Aug. 31, 1t2*3 1 O(t. 15, 19264-Jt10 30,1927

Scope of the investigation and cost period in Belgium,
I the fall of 1927 and ti spring of 1928 the commission obtained

from cost records and other sources of information complete detailed
cost data for 13 co1palnies manufacturing window glass ill Belgium
ill 1926. Three coI1pa1nies used the lloulth-blowing Iproces alld l)O-
ducei approximately 40 per cent of the total illolitl-blown glass,
an1d 23.3 per cent of 1ll tho glass for which costs we' obtained.

Tile cost periods covered by thn investigation ill Belgium ire shown
below:

Number -- Nurnber
of COM- 'ost periods ofcomn Cost Igrim~s
panles II panles

2 Nov. 1, 1925-Oct. 30.1926 3 July 1:.19'Y6-JunO 30,1927
95 . . 1,19'20-De. 31. 192 2 Aug. 1.1926-uly 31,1927

1 Ap r. 1, 926-Mar, 31, 1927

Conversion of Belgian francs into United States dollars.
Belgian costs, as secured for 1926 and 1927, were costs expressed

in francs, and such costs must he converted into costs expressed in
United States money' before they can be compared With domestic
costs, Furthermore; the value of the paper franc, as measured by
the current rates of exchange, was ntistable for the greater part of
the period investigated,
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The conversion of Belgian unit costs as obtained in francs into
United States money for direct comparison with domestic unit costs,
has been made at the average rate of exchange of the franc for each
period for which Belgian costs for individual plants were obtained.
The course of exchange for a series of years, including the whole
period covered by the investigation of costs in Belgium, is shown in
the table which follows:

TA13LE 15.-Monthly arcrage exchange ratcs fot Ilgianfranes with annual a!,rags.
for fiscAi ycirs an, rcdelat" years, 1925-1092 I

lCents per franc (par-|9.3)]
(Source: Federal Reserve Board]

19 ' {25 1927

January ............................................................................ ,. 5 4.4 2.78
Febru y ............................................................................. 5.07 4.54 2.78
M arch..._ ........ ...... ................................... ................ . .(1,f 4.23 2 7
April ................................................................................ I 5. 3,07 2 78M ay. _ ............................................................................... . S . (. 3.12 2.78

June .......................................................... 4.TO 2.96 2.78
July ................................................................... 4. 4:62 2.42 2.78
August ................................................................ 4 M 75 2 72
September ............................................................ ........... 4. 40 2. N 2. o1
October .................................................................... .... 4 .l2 2.973 2.57)
Novemb3. ............................................................................ 4. 4 2,7 2.79
December ........................................................................... .4. ' 2.78 7Average for niSCA A'e:ir endling- •,

Julne30 ......... ............... ............................... .................. . D . 2 4. 19 2,74

July 31 ............ ............................................ 4.00 2. ..Nf,"cf h 31 ....................................... ................. ............... .... . 4,fi 2

October 31 ....................................................................... 4.7 6 3 n7 2. 78
Average for calendar year ............................................ ....... 3.27 .7

I Monthly averages of noon buying rates for cable transfers In New York.

Elements of cost-United States and Belgium
1. Labor.-This item includes all direct labor engaged in the

processes of mixing, melting, blowing, drawing, flattening, cleaning,
cutting, sorting, packing, warehousing, and shipping window glass.
The cost of indirect labor, such as is required in the refractory
department, power and heat department, and for repairs and
maintenance, is combined with the other costs of these departments,
and eventually included in the overhead costs of the glass produced.

2. Power atid hea.-Powvr and heat costs include departmental
charges for labor, the coal used in the production of gas for the melting
furnaces, drawing furnaces, bljw room, and flattening ovens, natura
gas (used in the United States only), ani1 purchased electricity.
.Repairs and maintenance and a share of general plant and office
overhead is charged to power and heat in the United States costs,
while in the Belgian costs these items are not allocated, but are shown
under the general captions of repairs and maintenance, general plant
overhead, and general office overhead.

3. Raw materials.-This item includes the delivered cost at the
plant of the ingredients of window glass; melting sand, soda, salt
cake, lime, arsenic, charcoal, and culet culledt is the broken glass
used for remelting).

4. Manufacturing materials and supplies.-The principal charges
under this heading are the cost of packing cases andpacking supplies.
The cost of refractories and of miscellaneous supplies used throughout
the plant is also included.
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5. Repairs and maintenance.-This charge covers the cost of labor

and materials used for repairs and maintenance of furnaces, drawing

machines, blowing machines, and general plant.
6, General plant oerrlead.-Oeneral plant overhead includes salaries

for plant superintendents; indirect iabor; watchmen, guards and

ground maintenance; royalties; depreciation; insurance and taxes,

and other miscellaneous plant expenses.
7. General office oreread.-Ti item includes officers' and general

office salaries, supplies, and expense.
8. Imputed interest.-nputed interest for United States and Bel-

glum was calculated at 6 per cent of the value of fixed assets as at

the end of the period costed. The interest charge for Belgium is

based on the average interest, char e for six Belgian plants, covering

48 per cent of the total boxes prodnc d.
It was impossible to use the balance sheets of the Belgian window-

glass companies in the form in which they were submitted to determine
the value of their invested capital. Tile balance sheets were kept in

aperr francs. Successive additions to capital had been entered with-

out consideration of the varying value of the franc in terms of gold.

The investment upon which the interest charge for Belgium was cal-

culated was, therefore, based upon the data obtained from their

balance sheets calculated on a gold basis (that is, reduced to gold

francs at a par value of 19.3 cents).
9. Transportation in Bdgium to Antit.erp.-This item includes the

cost. of transporting tihe glass from the plants to Antwerp, and the cost

of loading on board the steamer.
The records of the factories did not separate the charges paid on

glass shipped to Antwerp destined for the United States from charges

paid on all other shipments.
Nine of the ten sheet-drawing process plants studied are situated at

distances varying from 100-130 kilometers from Antwerp. In order

to determine'the usual quantities shipped in each lot an examination

was made of 237 invoices consulated at Brussels in the months of Jan-

uary, MyanIO he,10.Tesowed that 90 per cent. of theuay, 'May, and Octolwer, 1926. Tl 1hey solmc9 ~~~ 'r

glass was shipped in lots of 15,000 kilograms or over. A further diffi-

culty in determining the freight charge for 1926 is found in the rate

increases which took place in Algust and October. From the, cons lar

records it was found that 55 per cent of the glass invoiced in 1920

Wias shipped in the months of January and July, 14 per cent in August,

and 31 per cent in October and December.
Selecting as typical the distance of 100-130 kilometers, and the

typical quantity'as 15,000 kilos, the weighted average rate applying

to shipmeents to Antwerp for export to the United States in 1926 was

2.29 cents per box. The average charge for loading on steamer at

Antwerp was 0.51 cents per box.
10. Selling expen se.-The main items included under selling expense

are salesmen's salaries, commission, traveling expense, advertising

bad debts, and that proportion of general office overhead applicable

to selling.

Treatment of costs-United States and Belgium.

The long established cost-accounting practice in the window-glass

industry, both domestic and foreign, has been to arrive at the specific

costs of particular strengths by calculation. An average cost per box
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for all the strengths of glass produced during ally costing period is

first determined through reducing the quantity o all strengths to a

common strength (single strength), which conventional quantity of

total production is divided into the apgregate costs incurred for all

strengths collectively. The fixed ratios employed in reducing the

quantity of double-strength and triple-strengti glass actually pro-

duced and recorded to a conventional quantity of single-strength

glass are based on experience and are considered to represent appioxi-

mately the actual, usual differences in costs as between the different

strengths. By this method the calculated average cost per box for

single-strength glass is finally converted into specific costs for each

strength for any costing period, by enploying the same ratios by

means of which the average cost was determined.
The cost ratios used in the United States for converting the single-

strength costs to double and triple strength costs vary with the

different processes of manufacture anl with different. companies; the

average for all plants in 1026 was I to 1.472 between sin fnd

double and I to 2.68 between single and triple strengths. ior Bel-

gium the cost ratios were the same for all companies, that is, I to 1.5

between single and double, and 1 to 2 between single and triple. The

contrast between the Belgian and the average American sets of ratios

is partly accounted for by" the fact that the different strengths of

glass in tle two countries do not exactly correspond.
The relative amounts of the different strengths in the two countries

are approximately the same, as shown in Table 10.

TABE 16.-Windo gtass: Cormparison of prodcciion for eompiwatfs inre,itionrd

in the United States and Belginmm, by strengths, todh'er with the equiralent pro.

duction in single-strength borei and in pound- -

ti lReA States tBelgim if _

Tb'rteBo e s (5M Per I, teo Per
square cent 14 sqquire cvItA of
feet ) t total feet) total

BID tfngh ..... 1.496 "d L 3,W0, 240 74.00

Doinglesiten lh............... ........ ............ 7"A I S .4 1, 212, so'. 10. 40Double strength ................................. " .. k4| !:.* t 2 ~ '

lleav'y ......................... ................... ta, 7747 . .76,v12 1.

Total ................................................... 74.0, W 100 100.00
, , , , -- . 10.. =.. O. i-l 0 , r- ,r

Total as single. In box .............. ..................... , M1. 93$ 30 1,

Total weight, In poundi .................. .. . 9 " I

t Thret-itteenths inch or 5-millimieter glass. 4.itiltieter gis:,.

In the following tables costs for the United States and Belgium

are shown per pound. The weights used in converting the production

as recorded in boxes to pounds are those furnished by tie various

companies. A box of window glass contains almost, unifornily 80

square feet-the weight of the box varies with the thickness. The

average weight of 50 square feet of single-strength glass in 1926 was

58.64 pounds in the United States and 53.92 pounds in Belgium.

Included in the production for which costs were obtained in the

United States was 22,422,524 pounds of glass thicker than double

strength--that is, glass %g inch in thickness. N6 glass of that thick-

ness is produced in Belgium. The exclusion of such glass ias little
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effect, upon the result as regards the domestic average costs for all
strengths, because of the obtaining of the costs upon a single-strength
basis through the use of the ratios described above. Even if the
sales tax which was in effect from September 20, 1926, to March 19
1927, were included in Belgian costs it would not affect the results of
this investigation.

The extra cost of marking Belgian glass shipped to the United
States since 1926 has amounted to an average of 0.6 centimes per
square foot. This item has not been included in the Belgian cost as
obtained for 1920.
Wage rates and relative productivity in the United States and Belgium.

Skilled workers in the window-glass industry of the United States
received in 1920 from $6 to $8 per .day of eight hours; semiskilled
workers from $4.50 to $0 and unskilled workers from $3 to $4 per
day. Available information indicates that there has been no appre-
ciaible change in thle wages of winldow-glac's workers in thle United
States since 1026. The wage rates in the Ielgion factories are lower
than those in the United States.

WN'ages in Belgium were increased four times in 1926, In January,
192 , the average wage in paper francs was 26115 francs per employee
(which, when converted into American dollars on the basis of exchange
is $1,22, and on the basis of cost of living, 1.68). lVages were in-
creased( on June 1, 1926, in practically till Belgian window-glass
plants; the increase anounting to 7.14 per cent. A secon(l increase
was made in July, 1926, a third in October, 1926, a fourth in Novem-
ber, 1926, a fiftl in September, 1928, and a sixth in )ecember, 1928.
From information supplied the commission by the Comptoir General
pour lit Vente (des Verres Fourcault it appears that the foregoing
increases in wages amounted to 30.6 per cent from June, 1926, to
L)ecemnlr, 192S.

Tie wages paid in it representalive plant in Belgium in 1928, con-
verted into United States (lilars, are given below:

(Coverled Intotunittc, Stales.hhlrs

bl,)ra
ln+ac or f (',o.t Of

, living

A\er'qe wilge p1,11 ...... .................. . 31 140 $a 9,7 i $1.9
.......... ) .2,5- .4N In- .W agtm ,J~~~m ,s~ ........ :............ . . .. . . . . . . . . . . . . . 9, -1 35 . - .t, . - ,2

W agesof uvtm~en ........................................... ........... i 1?, .0 31 . 0

39. S 1.3 Y .0 .2
tt1igheri wm:e l"id, foremrn ........................................ 3.15 1.0,) 2.2

i I otewi inge .\vril, 1'1 -n. I frnc-2.7, 0 ntS,
('qct or living inle, A rI i. I7 22O;, taiz .i t1 I- 0.

The workers in the 1elfian window-glass plants are organized in
four crafts unions. In al ,xcept one of the Fourcault plants tie
unions are recognized by their employers, wages being determined by
collective bargaining. Although the enployers are not, formally or-
ganized in labor mattel., informal understantlings result in uniformity
in wage rates and working conditions throughout the industry.

From (ata obtained in the commission 's cost of production in-
vestigation the relative productivity of workmen in the United States
andBelgian factories may be calculated.
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Table 17 shows the number of days operated, the average number
of employees, production in boxes,*and the average production in
boxes per man-day for the cost period 1926-27.
TABLE 17.-Window glavs: Unitcd States and Belgin-Comparison of production

per manc.driy, 1026-27

Average
Average Productlon jprodutlon

]Total daysI number of Total in lWoei ir mn.
operatedl etplo .eos OIII-ays 0) Square day in

Ier plant feel) loeM (.O1-J stiuare feet)

united Slatea I - ...... .3-3 2, N 6 1 42 ' rt K .e I I 1liur I ................... .2. . 3 U.3 M,:167 3 4. ' I
t Includes 2. itanls. I Inchloles t ih uto.

Raw material prices.
The rapid depreciation of Belgian currency beginning in March,

1926, was reflected at once in the prices of raw materials used in th
manufacture of window glass. This rise was not immediately checked
with the stabilization of the franc in October. Material; such as
coal, the price of which in Belgium is determined by the prices of
imports, responded first to the inflation and such prices reached their
peak in January, 1927. Other materials such as soda, cullet, salt
cake, lime, and, sand, which are of Belgian production an1(d priced
in Belgium, responded more slowly: hut their increase continued for
six months or more after the currency depreciation had ended. In
general the tendency of material prices has been downward since
the middle of 192. Table I gi\es a comparison between United
States and Belgian raw materials prices (delivered at plant).
TABLY, IS.-t'ibdaw taas: Unictd Stfs i d It'iu m-(Omluf'isin of rawt-

Intetiil (h0lhet'd price', IV)2;

IPer short toa

lRsw tunlerla. oi led l'gll
tal ies

Sand ................................................................................ i $. S 1 . I'1
SAla ........................................................ . . . .... . U ,57
Salt cake ......................................................... J S I1. (A
Lhne ................................................................................ i7, I J

Costs.
ban ted State..-The specific items of cost, taken from monthly aid

yearly cost sheets, as submitted by each company, were vcrifie'd hy
the commission's agents by examination of the companies' books.
From these cost data and the production data a total unit cost per
l)ox (50 square feet) and per pound w\as comptited.

Table 19 shows the weighted average cost of pIroduetiom in cents per
pound for the costed plants grouied according" to pro!,esscs of 1mannm-
facture, anti the weighted average cost for aill plants combined. The
costs for the two-hand cyliinder-process plants are included in the
cylinder-process group. Of the total production for all plants ibves-
tigated 34.2 per cent was produced by the 3 plants using tihe libbey-
Owens sheet-drawing process, 6.7 per cent by the 3 plants , g,

the Fourcault sheet-drawing 1)rocesq, 58 per cent by tile 16 plants
using the machine-cylinder process, and 1.1 per cent by the two plants
using the hand-cylinder process. t
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TABI, I9.-Window glass: Weighted average cost of production in United States
by processes of mtinufactire, for the year 1I26

[('eats per pounds

Sheetdraw. Cylinder.
Item lug process roce1ilsnts plants I

Weightel
Averap for
all plants

direct labor ........................................ 0 .on fit 1.34
.A55 . v 1 .59lower and heat ........................ ...... . via .54 .89

]taw materials ..................... I........... .... .... ....

.NMantieltiring materials ant sulillles .................. 21.
Repairs nrl maintenance ................................... 21.245 .10

(lene paint ovet l-ea, ...................................... . 7 .6 .19
(lenert office overhead .................................... 1 .12 .13

Total cost f. 0. b, pltnt ................................. 3. 69 4.21 3,

Iltilte l interest ot 3 p r cent on finedll ,sets ................. ' .25 . '1

Total cost t, o. b. hlatt tocilintg Imte Ie interest .... .It 4.41 .
SetSlling exense ............................................... .07 .10.

Total cost f. o. ii. tlnt inldIing totmlltei interest ur,
selling extense ........................................ 113 4'.1 4.33

Number of lants..................................... 6 1 S 24
I'to, lctlon I i ll i s ................................. 1.:i -,,0 2 1 0;'51 "3W0 1 61%,,621, 427

i...... . .......ioili .............................. -- 3•.

Itlotlles :4 kiats oleratet hy tie ourcault sheet.drawiig iroces ani 3 plInts operate, by the ttt hbe'.

ONenq hit-et.,raw ng roec;
I uilts Ili t: ints ooeratet h s" tfie iiaOIhtiio.-ylelQ r jiroo' nt!~ 2 ploitsortet hiyt Itintooil-c) inder

press The til(,tllion oft tie costs for tie t o ltoolt tinier IIalitt has hot a sight eite tti teli average

for tlie cylitier process group.

'Ta1ie 20 shows tie weigitd lvera e ost tof Jirothllitioi in vnlts per

toitid for l)h111ts 'l5)t c tld't'olillt to their rloe'tiion east or. west U

tle 'li.issisippi ]1ivei', Illi Ihe vo etgltt id average eost for all phi.its

(.o hilned. (f tite lotul puiodutlioll, 7,4 per tent was prodtted ili

tilt' 17 plants located east of the lisissiplti River tid 23.0 tr tet

ill tlte 7 philits Iocated west of th2, MIississiplpi Rive'.

TAlt, : 20.-Wit*i I'q lht..: Wrujltrt a''rio t to.'I t F ipde"nin I' l 1i ted States
ttcootd!'1i it; gi "qo"gl. irtl lot i . jt ,t., ft' tA ps ir I011;

1 eiii, ier to 11

1f il, e Mi - li Se N i
lveii K ,.!i>l < 5.-I,, as aerig e forI ll iter )I er is t

l.. lt. .................... ...... ......... .. '"1
I h t atn ....it .... .... . .... :.... .' .55l'~ ti~ ,l;I ea . .. .. .. .. .. .................... I

l{'tw.11. , .e ~ . . . . . . . . . . . . ..... ... .......... .4. A l' ;"

.M fi lLv tt~ n ~tll ri ,PI .. ..~~e . .. ... ............ 1 Ito 2. 41
...... . .

iteciat ' , iil ............. ....... ..... . : .:o

T tMit t t I. .b. to Iti ttt ............ t i 4 , 4 2 .
|n llit ]i r, te eivie t t ier rem (t l vo \€., -.eo 26.. . . . ...... .. .

T0,l11 (kt I o. t'. I11011S ilzl tit il l t, 111410 Itlerell ... .4- .2t

Fell.ng elen* e .......................... ................. .' i I

Total o"t f. f . p n 11 ltnttliig httinte'tl inice-t itt I
selling oi~ nm e ......en ............................... 2 31 4.3

Number::f V31 ..t ...t ...t... .... '24

taiu iom ntvs...................... ....... 403,54111 140t. r'l.2 V6 2.4

Iinctixie- .3 1111nts otetetelt by ste Firitlt sheel'Ilwir, ' litO.'$ 2 iltitks olcrtv-i by tile L ibt.

Owens% litiveeiilrainlt hrikes,. 2 p~Ints otieri tM by tie ian. cyttiter tcxam,. an!1 10 otam oterate!

Iy Ithe I'rthitw-cytittlos IOeSa.
Incotlea I 1 tl operateIl by the lihteyw ens shet-lrawlug pliro and 6 nts o pert leyate 1y lisi-

rnachite-cy'ltiner proxs.
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SBdgiun.-Tho samo form of schedule as that used in obt
n e costs was used in obtaining Belgian costs. The si: U nTit e'd St atesc•. . -,.. .. . .. . f d by r t cost's W, F

itont of cost shOWI on this slhedule were v.i led bY the colnmliagentsb exftinatiol of the copllpany's books, and from these dc

item s of cost and the amo..ts of production a total cost per .)

square feet) of %wi.,ow. glass for each company and a weight

eragecost per box and per pound for all coin panics were corn

Table 21 shows the Belgian unit, costs in francs and in cel

pound for plants grouped accord , , i to processes of manul

andl the weighted average cost for alf'plts combined.

TAMtE 21.-Wildotv gfos: 11'eighte(igeq cost (if production in rtic U
1926 for jr1tnts yrout d (iccording to jorol +. of inn it sfstctotc in frncs a

pcr po n d r

I e t I s $..et hti g tlnlr.,r, e \\et~

Item provsa ,tst I ntn s age nr

. . . 1j. ...... - 0, . . ,

Di) rect labir . : . . . . . . . . . . . . . . . .. I o: " t; s I lt,- t' .4',

Di, er,,e ,t . . ................................. .41) is .45
nWe" 61111ter; ................. . .. . 1 7 2 1 3l .

Iia ltera jq I
- -In it awe...Or, 

I . 1 , m.- --. nertsutt t r o V e i I a e t I 1 ....... e ........... .I ! . L .0 o0.sy .04 .01:14 1

General "t ONere.. ....... -, - 14A 0
, t I (t it ioc ........ . ..... ..... .4t1 7.2 _... 09

ToA t ', mm . 00,1 .0

lectll. . .... ,,o
'S i tyt t3 .01

Total ot .0. 1. tl I ttui~~ 21 ol 1. (jt

nltere t , ..................... ..... .in6 7 . 016 w 5- -.-Trans imI ti !onO' in 
tiO 

tri Aeli

ltig" um t '..............................- 
. ,02, , .

, t o ,l ls .............................

Costs f. o. b. plant, United States and Belgium.

Tables 22 and 23 show comparisons of the weighted average costsof proltietion of window glass for the United States and for B telgiu

for the year' 1926.
TABLS 22,-WiIow glast: Unitc'i ,Stultcs and Belgiuto. Cootparisai of the

t ghtcd tntcfagC co.sts of prodtiuidl Jie p10111
1
, bLJ itcmo of Uci~tCu, 1026

I-tentA Ve?

It $tn e !Itelgul I

tll teninn f 01 M ...................... .................... .

Ooer o pant o nethen(.................... ............... . + . IS

Impuctt ntf her."........................................................ 
3 .114'

,rt ,,.t, ,e,',et........................... :.._.O 0

T .alc .t.th.... d ner~.....................................4.24 2.04iiiiiii.
Total with selnn pP ...........................

loh production of o OiWhh astnountet in Sta t 63 and.for142potidt,

"tIncludes 1 l an. , t. ri . l.... ,..ic ..... telInl , to S .t Cop aison oftdhe

i ghte ove r a gte c.(fp production per wu juoun+. , by ,t - ofepns1,

ailingpecific
ssion's

3tnilcd
ox (50
ed av-
puted.
its per
actire

. i,+, n"

nd Cents
il aver.

A Crds
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TABLE 23.-Window glass: United States and Bdgi M. Comparison of tht
weighted average costs of producion per pound for plants using the sheet-drawintz
processes, 1926

[CenlS eer pound]

Item nit BellumS tates I

)irect lalw)r ........................................................................ 0.90 0.30
Power nnd heat .................................................................... .495 .40
Raw materials ..................................................................... .635 .30
M anufavttring in-lterials ani supplies ............................................... .39 .38
Repairs and milntenance ........ ...................................... .245 .14
Cener.0 plant overhead ............................................................. .74 . 19
(leneral ornve overhead ............................................................. . 4 .04

Total cost f. o. b. plant .............................................. 3. 53 3 .1
Im puted Interest .......................................................... . 29.5 .09

Trl c(O with Inputed interet ............................................. 3. M 1.90
Selling eiloerse .................................................................. ... 07 .01

Total with selling expense .................................................... 3.93 1.91

I Incluics 3 pints operated by the Futrault hleet-dran Ing lroes and 3 lianla operated by the
Ibbe.t)wens steetlrswing prvs. Produmttlm 2110.1 2,32.1 pounds.

I Includes 10 plants operated toy the Ftourvault slceet-drawlng |,rocess. Product ion 233,5*3.M5. pounds.

The cost of production of window glass for the "Conipagnie Inter-
natiomlile pour ]ia fabrication Meeanique (IIl Verre," the comlzlany
Iusilng the Libey-Owells sheet-drawing process ill Belgium, which is
uiderstood to be lower than tile cost of production for the companies
using the Fou|3cault process, was lot secured by tile commission.
This Conlpally I)' till 1grecnlellt with the A lnericall Libbey-Owens
colmpan|y is prohibited from exporting to the United States window
glass I ro1duced 1w its drawing machines. The production of window
glass iiy the Iiley-Owens process ill Belgium, ill 1926, allioUtnted to
12.2 per cent of the total Belgian production for that year.

N I AIt K ETI NG

Jfelhod.q of sdlling Belgan wvhndou, rilass.-Since January 1, 1928,
window glass produced by methanicial process ill Belgimli has been
distributed to foreign nlarkets largely through a central selling
organization, the previously described ('omlptoir Fourcault. This
organizations, including 12 of the 14 Belgial Fotreault colpanics,
has a sales agent in New York who receives credit for all of the sales
of the ('omptoir ill the United States. The remaining Belgian cora-
linies that export to tile United States-those producing glass by the
Iland-blow method and the two Fourcault Collipallies not iftiiated
with the ('omptoir-sell their exports to the United States through
dealers in Belgium. The Libbey-Owens process concern located ill
Belgium does not export to the United States.

Belgian window glass exported to the United States through dealers
in Belgium is hand led after arrival in this country by Americal ill-
porting brokers and jobbers. The importing brokers, although they
serve in the capacity of mihddlemenm buying the 'lass from dealers in
Belgium and selling to United States w hole.a lte dealers anti large
consumers in contract lots, do niot, as a rule, carry a stock of glass In
warehouses. The prices at which they luy are usually quoted f. o. b.
Antwerp, and the prices at which they sell are prices delivered to the
nearest American port. or to the point of final destination. The



American jobbers who handle both imported and domestic glass are
located in the principal cities on the Atlantic and Pacific coasts and
ill some of the larger interior cities. These jobbers have warehouses
in the cities where their headquarters are established and sometimes
in other cities. They usually buy in large quantities from the
Belgian dealers, direct at prices f. o. b. Antwerp, or c. i. f. American
port, and sell to sash and door manufacturers, contractors, and re-
tailers making delivery from stock on hand at their nearest warehouse.

Methods of seling domestic produt.-The larger portion of window
glass produced in the United States is sold by traveling salesmen
representing the manufacturers and jobbers, principally to sashL and
door mnani taetureis, contractors, and jobbers, the last named often
serving as exclusive distributing agents for a particular company's
product in a certain territory. Sene of the larger producers, who
cover the entire United States through their sales organization, main-
tain offices in the principal cities to facilitate getting contracts, and
also warehouses to facilitate deliveries. Window glass is usually sold
in carload lots (500-700 boxes); often as many as 150,000 boxes are
ordered at a time by a large consumer. Prices are quoted f. o. b.
factory with freight equalized with Pittsburgh, Columbus, or Kansas
City-whichever is nearest to destination. Some, of the domestic
prohducers of window glass have more than one factory, and shiplmnlts
from each to the various areas of consumption arc usually controlled
by considerations of economy in freight rates. Varying conditions
of operation and of demand in different territories, kinds of specifica.
tions, financial affiliations with consumers, and other considerations
often influence the distribution of shilpments from particular phmlts.

Localizatioi of miarkas and corn patmtion .- l nasnmch -s wi idow glass
is used wherever there are dwelling houses, no distinctive en||tels of
consumption exist in the United States other than certain places
where important sash and door factories are located. For the most
part distribution corresponds with density of population, and the prin-
cipal markets arc nerly the larger cities. 11ased on 19261 figures of
domestic sales, approximately 37 per cent of the total analyzed ship.
ments of domestic window glass in 1926i (covering over 92 per cent of
the total domestic produtetioin of that year) were consigned to markets
within a radius of 325 miles of Indianapolis. Approximately 74 per
cent of the analyzed dlomestie sales were to markets east of the
Mississippi. Of individual cities, Chicago was list with 0 per cent,
and New York second with 7.6 per cent. About 31 jer cent of the
total domestic shipments were received by 'New York and cities
within 325 miles of New York. The distibution of domestic window
glass by individual States and cities is shown in Chart Ill on page 31
and in Table 24 on page 32. The Pacific coast group of States takes
73 per cent of the total, the Atlantic coast and Gulf groul) 45!2 per
cent, and the remaining States making up the interior of tile country,
47 per cent.

As regards the distribution of sales and of consumption of Belgian
imports of window glass within tile United States, available inforia-
tion is less complete and conclusive because it is based upon statistics
of shipments to customs districts and ports of entm', coastal and
interior, and some Belgian glass is sold and consumed in States and
cities other than those at which it is entered. Most of it, however
finds a market not far'distant from the places of customs entry.
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TABLE 24.-Window 9lass: Distribution of the domestic product from thc plants

collectively to the leading marks in the United Stotes, 1926

S. bi od e Shiflents given in the (oiloi .In table rerosn hip.
m ent plans od o e 9 pr cent of the domestic window glas product on)

[,u •meInsro plants ,prdugovle r gI*r, ,,v-- of ..----

Shipments of domestic
companies

Market 
1Per cent

Pounds of tot al

- - --------.---
2-

S ................................. 
31,92 7 4.6

PhilAdelphia........... ........... .................... 8.691,830o 1. 27

Newark ..................... ............................. 
.. .. %,( 0 I4 t .7

... *- .... ::4, 5lA'M .67

uaiwcr............... ..................................... ..

... ........ ......
O te, ........ ... ................................... *...... 

......... ........
Atlantic seaboard .......................................... ... . . Oi 4

New o r.a .......... ....... ..... . 00.'70 l.0
"l'omtaln .......... ...... .................. .4

Others.............. 
......... . 1., 33 83 2

(Oult seaboard ..................... ........... m W6 S7.t'1 2.45

Los A ngel's ..................... . ,. 2..)0 .2I
San Francco ............. 

3 9 3 .9 0

Seattle ................. ........... : 4.19" 1.10

Portland ................. ..............
Others ....... .......... 4i312 .0

l ci seaboard 
t.. 

.......................................... . ...... 4 3 . 4 1
C hi csa o ard..... ..:: .................. .. . . . .... ...... .. CO---" %II m. va

............... / 2tO1 .53 3.22
Detroi .. ........... I ........... 11... 7',CA 1.74

..yao ....... I: s M.>6(Ao9 .60:: :: ::::::::::......... ....... . . . . . . . ................ ... )0 I'm

.......... .....................
Cl.Luetl ....................... . . ( I R 1.41
T ...... .......... ................ 4.69

ohler ............................ .. ..........

G atIr .............................................................. 
" 7. 277,1 23.1

eateu ................. ............ , O0 3.17. .. ... .. ... .. 1% % sO 2.15

Peeitt ............... .I141. 7 2.63SSth.-s ..............................

iths .............. .............. ,0 14.0
in en ...... .... ..... ...... ...... e

Ttl. ........... 7*14 A .0
n aOthes .. .. . . . ........................................... 

I'CA 112,"'0

M tn eap ..... ... ........ .. . .. ... ... .. ... ..... .. ......... . 5 1,r 0 41.0

Interior ................................................. 
* . ......... 7 = -- 7 i 1o o

Tot 96 ................................................... 
.. . .. .. 

100

The existing markets for B i window ass in the United States

are far more localized than are thle l.rkets for the domestic, product.
Eight cities, four el tile North Atiltic coast and four onl the Pacific

coast received 84 per cent of the total imports from Belgitin il 1926.
All the otier ports of entry, exelttsive of Rochester and St. Louis
(ihere the imports are l trno c.IotC l .... window glass )ut a special

heat glass u for plrologrp.IiC plates), received that year 3 per cent
fthe gotal Belgian lmports. In contrast, in those States where these
scato terip Big sls amounted to 3 per cent of the total, the

domestic sales in 1026 were 609 per cent of the total.



WINDOW GLASS 33

Table 26 shows imports of Belgian window glass, by principal ports

of entry in the United States, grouped geographically:

TAHLF 25.-Windou glass: Imports from Belgium by priIIipal ports of entry of
the United States, grouped geographical, 192 61

Quantity entered
P o r t o f e n tr y P o n d n e t) P e r c e n t

Pouns(et) of total

New York ..................................................................... 
2,10 97- 5 3 82

Bohto1l ................................................................... 
4 10, 63

Philatelphla .................. ...................................... ' .9

Rlltirnore ............ . ..................................... 1
Galveston ............. .. ....... .. ............ . .. ....... ... ... ........... 60'1 , I 10

New Orleans ......... :...... .. ........................... *................... 40,04 :0 . 7

Others .............................................................

A lanti c and (ulf coast ................................................... _ 29, 7 -A 5 29

San Francisco ................................................................... 0 2'0.811 17,31

Los Angeles .................................................................. 
. , M .1 3

Portland, Oreg ............................................................... 2, IsO, 233 3.07

Pa cifi ...... ................. .............................................. -,

Pacific coast ................. .............................................. I% , , O) 33.7 7

st. i, r I .............................................................. ...... . Is I M , 1 . 2

('St.laot ........... ........................................................ 3 07',. 9m & 22

1etroll .......................................................................... . 5 I w .87
Others ............................................................... 5O5__ 5 199

Interior places ............................................................. -9 , I 9

Total........................................................... . N, IS, 376 1(5150

o'mnerce and Nageatlo of the United tates.
I Imports entered at Itoclester ad st, touls co.us principally of thin window glass uset In the a.u,

feature of photographic plates.

TRANSPORTATION

Charges on imported whilnow qlass from plans in Belgium.-Belgian
,ittdow glass exported to the I.,nited States is concentrated for export
at the port of Antwerp, Tie weightted average freight larges ilI
the plants to Antwerp, together with the loading charges at Antwerp,
have been included (both iu francs and converted into Amneriean
money) in the Belgian costs of prodtletioll as set up f. o. t. Antwerp.

From Antwerp shipments mltoVe to th Atla tic, oGlf, and Paeific
Ports at varying ocean rates. The total charges Incurred in moving
window glass from Antwerp to the principal seaboard ports of entry
in the United States are given in Table 26. Through rates and
charges from Antwerp, including inland rates from the American ports

of importation to interior centers of conIsumLptiOnl, are shown itn
Table 27.
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TAilL! 26.-WindOo glass: Transporttion and other charges from A rtwrrp to the

principal seaboard ports of entry in the United States, 1926

[Ceots per 100 pounds net]

I customs
wharfage entry fee

o-Ocen Marine Charge o nd ITotal

Toefreight Insurance at pier I.consular
Invoice

280.' 0 1.0 3.
1.7 1.0 29.2

P___Oah ___t ........................................... Xi Or.. -

New York ..................................... 0 .5 1. 1 2
Philtadephia............................... 

2.0 ... 1: 1.0 32.2

are, North.... Atatcprt1.......2.

Average. Nll orts......epot.............-. 2reigh 151 .29 7Z0
a t 

1... 
.................................. 

3. 0 11

Gfniseo ........................ 3 1.-.[I 2
ve rl ag ... ... ... -o s po. . . . . . . . . 5 1.0 1.7____3 .3Average. l ports ................. .. ....

sh1.pme6,i25for0tM.75

Lor Angle - e- ........ 17s I' w1~aech reo . 5p 1 .0 po nd 40. h il ig on

San ha rfage ch rge at San 
Irancsco

P rates from A !werp and fron principal A nrican

parts to certain interior centers of cvosesplooe h Uie tae 1 12

[Cents per 12j pounds

Anowhrp Yrrk 40.3 rle5.

,ittsburgh 4.1 '11.

Clevepod 

5 418..

S Che te... ..................................... 4 6955 ' 0t

ittb r .............................. * 7 0 .5 &9 0.45 1

A av e r ag e . . . . . . . . . . . . . . . . . .. .. . ... .. ... .. .?.3 | :!. 3 71 . 1 5

Aera e........ ..................... 
,

Denver ............................... ' 9 '

'Als 
Missppi River and rail.

T O A r eil DO ,Mios|ssl|ppi River.

p Ocean Misrior Rivera$ rail.

Oeeo.MLI Ip [iets 10pouds



The total ocean transportation charges, Antwerp to Now York, of
35.5 cents per 100 pounds including landing charges at New York,
apply' to approximately 39 per cent of the total United States imports
of window glass from'Belgium. Total ocean transportation charges,
including landing charges, Antwerp to Boston, Philadelphia and Balti-
more cover approximately 11 per cent of total imports. Total trans-
portation charges by sea including port of importation landing charges
at Seattle, Portland, San Francisco, and Los Angeles, apply to about,
34 per cent of the total imports. Shipments from Antwerp to all
other ports of importation in the United States, such as New Orleans
and Galveston, are small, amounting to only a little more than
100,000 pounds in 1926.

(Marges borne by donIestic wbidow lass.-The statements made
above with respect to the localization of markets for domestic glass,
applied to the distribution of the product. of the domestic industry as
a whole. The industry is made up of different plants and different
producing areas, or districts, and the actual transportation charges
incurred per hundred pounds of product, are the rates from those
shipping points, or groups of shipping points, to certain particular
markets supplied by them. The freight rates from individual plants
within a producing area to any particular market are usually the same;
and often two competitive producing areas are given a common,
commodity rate, as it is called, to a certain important market. In a
general vay the amount of railroad freight charges corresponds with
distance, but, only in a general way. Rates fre sometimes blanketed
not only with respect to points of origin, but also with respect to
points of destination, a number of them being treated as one trans-
portation terminus. Such rates create a common market, so far as
transportation is concerned for a large section of the country.

Thus, three of the more important, shipping points in the Pennsyl-
vania producing district and three in the West Virginia district have
a common rate, regardless of varying distances, of 47.4 cents per 100
pounds (net) to tie market of Boston; the same six places have a
common rate of 44.2 cents to New York, and a comnion rate of 55.0
cents to St. Louis. All the shipping points in the West Virginia
producing district, and three in Penis3lvania have a common com-
modity rate on window glass, to Chicago of 44.2 cents; and all the ship-
ping points in the Pennsylvania district, and three in West Virginia
have a common rate of 93.6 cents for a combined rail and water haul
to Los Angeles, San Francisco, Seattle, and Portland, Oreg. The
total cost incurred in reaching individual Pacific coast cities, however,
varies somewhat because of differences in landing charges; those at
Los Angeles, as already brought out, being much higher than those at
the other Pacific ports. Table 28 gives the freight rates from indi-
vidual domestic plants to seaboard markets in the United States.
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TABLE 28.-Window glass: Freight rates from the various plants 10 certain sea.

board ports and Chicago, 1926 (carload shipments)

source Interstate Commerce Commison United States shipplitn Board, Conference Tariffs of the

Interco.stal Steamship Companies
[Cents per t00 pounds, net]

From plants east of the Mlssis.sippi River: 4. 2 93.1 44.2

Arnold, Pa ........ ................. 442 403 169.6 7 0 3 44.2
442 4.3 19693.0 51.4

Jeannette, P ..... .......... . 41 i 40.3 '40.2 0 9..6 4

Kane, Pa ........... ............... 42 40.3 919.61 74.0

MAonongahela, la .................... 4. , 2 97. 5 3. 1.4
41.( 95. 036 44.2

M.t Jewett. Ps ........... ...... 412 4.3 91 .6 2 44.2
W .7 4 78.0 1040

tn rW \'. .................. . 40. 3 91 85 9 44.2

C lat wsbu g W - .. ... ...... . ... * . r 7 64.4 0 9. 2 44.2

Charleston, V8 ...... ......... 0.4 47.4 911 7.o 1 44.2

RLtervll, W. . ............ '. 44. 2 40.3 61.6 -,.2 93.0 44.2

Salem, AV. V ....... 7 2 | 0 3 91.6 76.0 IM 6 39.6

Lancaster, Ohio ..................... 3 .6.4 6 -.6 748 115.7 31.2

Ilartford CiLI, ,d ............. , 69.6 45.8 63.0 109.2 34

Vincennes, In ................ -- -

Unweighted average rate ............ 46.9 3 1 98.8 43.3

From plants west 01 the Mi1sissippi River: , 102.0 1 3. 6 4.9 00 1 54.0

I 102. .23 1.2 50. 102.7 0.

Ft. s o t. Ark................... 0 1128o 0 100.1 1 612 10.8 3.0
Fichit Falls, Te ........ .......... i. 1'20 m 1'1 6 I1 i 0 0 .0

Fredonla, Kans ..... .......... .... 
3.27 6 61 2 '40 37.? ,

-Shreveport I................... . 0 O 6 56.0 7 133.9

Shve r of alt rai an 
7i 

an1wate
Torrance, alit ............... ' ,78.6 '7 M6 '70.6 0'. 7 .
Santa Ana, (ali ................. - - 8 4.4

'nwe ghteilaverageeate........ 92.8 105.4 87.8 74 S 3.0 56.9

Unweighted average tIoM all plats 4. 64 848raeI All rfail.
,A eaeof all rail and tili find water rate. It Msa etca.*.e en e o ons

I Rail and water. Includes marine Insurance, Inteivoast e.4 cent per 10 pounds,

No,-To the rates given above for San Francisco via tail aol water (Panai CuMo route) a State

toll of 0 ent per l0 pounds is incurred.

Irl the domstic window glass shippc( to tie easternPractically. al til d. . . .. .. a Philadelha %as shipped

markets, such as New York, Boston, and Piaepi a hpe

from thle nearest groups of plants located in tile eastern part. of tile,*o ,na oil tl other
United States, in Pen ..sylvania , and Wes in n tNAe Oter

hand certain other markets were supplied largely from groups of

ants which enjoy little or no advantage w'er other groups iII their

location and the resultin freight rates to those markets. C'icago,

for instance, was su pplied principally from West Virginia, aclug

h esarenot, less than those from Pennsylvania. Pac
the freight rate ar n - , . ... ;eale-rino h

coast markets, in contrast, received a considerable portion of their

supply of window glass front thle Pennsylvania district, and n.one

from WVest Virginia, although the rates from a number of West

Virginia plants to thle Pacific coast are the sam as from the Pennsyl-

able plans ows shipments and transportation charges from the

different producing districts to 16 important markets of the United

States, covering practically all geo. graphic sections and representing

over 60 per cent of the total domestic shipments for 1926.
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TARLt, 29.-IWindow loass: United States: Movements and transportation charge

for the domestic product from each producing distrieL to principal markets, 19M6

West Penn3l. I South. I Ohio. I Pfic All

t'rdsln ditrct ~ 'rgitrla I~ vanin western'4 Indiana I coast £ districts

Shipments to all markets, In pounds I... 181,477, 17 . O, 70(, 693, .57,826. 3489,801,043,921, 99, 018

CHICA1O T

Shitmentstothls market, in pounds .... 921,00.4S 9,759,344i 7,$. J 8,201,636 ......... ,77 72

Shipments to this market, recent of Is. 14.2 ....... 9,77
total ....................... . 8 ! I

tecelils In this market origianttn in I I
altove producing dilstrict-Sper ctnt .... 44.9' 29 17 1 7.f . 200.0

Weighted average translporlatls cost
from plants in |roducrrg district to I I
this market (cent s joer iO l nis) 44.2 47.7 l. .... ......... .

NE1W VOn%
Ship ents to this m arket, In pound s .... 1,46 12, 54 2 1 IC-, ... . . .. M 0 J 1 ......... 39,70 .207

Shipments to tils market, per cent of 08.

total 120....... 1 , o .......... 17.4
Recellits Ia this iarie't o;rlgia'itln'In"

above proding district-per cent .... 31.5 .......... ....

WeIghted average trans tinn "Ist 7 3 0

from plants in producing dirt to 23m= 00 oun s1... 4. 57..... . 1 .......... 4.0

this market (cents per 0 pond i 4.......... .

Shipments to this market, In jxiuns.... 3,144 20, 433,617i ......... ....... 24,379,066

Shipments to this market, per cent oi 201 I 4total ............... ..... ............ 2.0 o. ... .. .. ......... 4.68
]tecelits in this market origiating in 

I

above prolrhcing distrt-Per cnt..... 2 4. 0..

Welghtel average trans Krtalion ost
frorr plants In producing district to

this market (cents pet I00 loto0I0.... Ko 4 468 ........... ..... ..... 4&

LOS ANGEt.15 AND) 5A4 FRANCISCO
Shipments to this umrket. In iunfiq.. . 6 U37, Ml 4,450,3M5 20,7317,00,510 19,3w,824

Srilment to this market, ter cent o.
total ........ 

3.72

strove producing rilstrict-- er (rt ............... .. 8 23.2 0.f7 40.33 100.0

Weighted average transportation cost 0. 80from. plnsI rduing district to

ths market (cents per 100 around) ............... 100.3 . 131.

iblt~rtrents to this market, in pounis.... (,4,&37 11, W,7 , ........... ........ ..... ,43378

shitimrents to this market, per cent of I .54

total .................................. 
3 7 .

teceipts In this market origintitng In. 100.0
above tro,,aue, dt.trict--rer cent .... 3.61 ... I ..............

Weighted average tra-s ortation cost 
i

from plants in lroducing district to

rP15504 Ithi maket(ce s er oo oun e)3 ,$041.,1 .......... I .......... ......... 44I

Shipments to this market, in pounds. Of 914311 1 . 2.........j 3,43, I 974,239

Shipments to thlS market, per cent ft 2.2. I . 3.1

Iteceipt In this market originaliint I I ~
above producing tWrlti-per cent .... 6.8' 22. I 209'........ I 10

Weighted average transporlation, cost

from plants In producing district to3....... 
30

ST. tOViS I
Shipmaents totthis market, In srtfldq.... 9N59,1 9,8K6324 4,748,623t 2,9A .7..... ,43,078

Shipments to this market. per Cent of 3. I
total .............

i

wleeeSts in this market originating i
be Pdelng d nt c t 1 6 1 A 8 127 .81......... 100.0

Weghttd average tti n zorasion cost
from plants In rrouc ng district to
tb market (eents per IU ponds).... 7147 3

See footnotea at end of table.
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TABLP 29.-Window glass: United States. Motellients and transportation charge
for the domestic product frout each producing.ditricl to principal markets, 19 6-

Continued

West 1 pennsyl- Routh-, Ohio- I Pacific I All

Producing district Virginla vania' western' Indlana coast' districts

Shipments to tll markets, in pounds'... Iat, 477.". 'i76, 99,70296,693,80457,829046,8. 80,043621,699, 01

Shipments to this market, in poun,.... OW, 6 V ,114,9 .......... A 01 ......... 11 ,20 370

Shipments to this market, per cent of I I
total ......................... ........ . " 3.4 .......... 6 ......... 1

Receipts In this market originating In
above producing dlistrict-per cent.... 45,1'1 94 97............0. 2x . 100.0

Weighted average transportation cotfrom plants in producing ,11Atrict to ! 3.' .3

this market (cents per IO poutnisi .... 32 1 .......... 1........ . 43

MttINEAOLISt
Shipments to this market, in pounds .... 2 793,3,9 3 70,610 2 669 347. 11,227,30

Shiptents to this market, i'er cent of
tot ......................... 113 I.1 383 4. 62 21

Receipts In this market origifatig in +9 .I0.

c c.... i8.31 24,9 33. 81 ........... 100.0
Weighted average transportation cost

from plants in producing dltrct to 70....
this market (cents per i00 pounds) .... 78.7 82.5 61. 3.67.0

Shipments to this market, in pounds .. , 700. .3974,370 .. 2,240,673 O.10,01,446

Shipments to this market, per cent of I I.98
total .................... 2 39 2. .... .. ..... 3.82

Receipts in this market ornattt In . 100.0
above producing district-per cent. ... 6 0

Weighted average transportation cost
front plants in producing district to
this market (cents er l0 pounds) .... 26.6 38.6. 21.4.......... 30.11

INDIANAPOLIS I I
Shipments to this market, in pounds....

1 
6,027.807j 993,3w92,8 203...... 9,40,712

Shipments to this tiarket, per cent of Itotal ........................... ....... .3......... . ..

Receipts In this market oriinAting in |
above producing district-per cent.... 64.1 .9 300......... ICO. 0

Weighted average transportation O.5t|

front plants in prodtuvclg district to 3381
this market (cents I r o1 t tn,). 3 it . 248 ..1...... .

Shipments this market, In 1pm0,31.... 1, 713.469 ....... ,331 . 9,05%923

Shipments to this market, per cent ot I --
total ................... .......... .19 . .. .... 374

Receipts In this market originating in I I
above producing dbitrlct-pcr cent . 3. 962...... .. .......... ........ 0.0

Weighted average trans airtation costWegtt caeta+praincsfrom plnts In iprodue ng district to .,2

this market (cents ter t0 pounds)... " U 2(.0.......... ...

M ILW 'AVI' KE EgI
Shipments to thismarket, In pound,---- n 5 go1.38 , 2 1,06,,4211  . 6313, b8

Shipments to this market in poente.. of ~,
Shipments to this ntarkei, le0 cent'f - 3t3 I 96 1 3 -1 .

total ........... .......... ... ..

Receipts In this markeitolgper cent.... 9. 4 1116 7. 100.0

Welghteli average trans rtation cootfront plants In produerng district to I R,14 5

th is m a rk et (cen t$ p er t00 p ou n -10 .... 4 1 , 63. 1 3 2 ... ...

ths CLEVELAND7.4 
38

Shipments to this market, In pernt... 45,607,7 3,213. . 6 .......... 1 0 921

Shipments to this market, per cent of 0,1 1.2

total ................ .............. ......... 1.
Receipts in this market originating in

above producing dbtrlct- ercent-i 69 2 7-3 ....-. i..... 0.

Wtheaerage trains or altlon, 't

t 35.J 29.38('.... ... -J.. .... 34.06
this market (cents per 10 pounmds)....

See footnotes at en4 of table.
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TABLI, 29.-Window glass: United States, Aotements and transportation charge
for the domestic product from each producing district to principal markets, 1920-
Continued

West I Pennsyl- sout,- Ohio. P.cflei All
Prodilctng district \'irgina '= -vania I western, ladiano.l co,t0 districts

"- - -- - I- -
Shipments to all loarket, In pounds t .81,477 ,92376. 53,70,63, 47, 826M 61 043 51, 693,01

TOLEDO 
It

Shipment tol 'i market, In pound,.... % 773,212 358,84 613M 766,46t ........ 1a 442

Shipments to this market, er cent of 635
total ........................ ....... 0.201 1.4

Receipts In this market originatlng in
above 11roucing dist rit- er cent.... IN.7 4.7# 11 102 100.0

Weighted average tritnsiortation cost
from plants In prolqolming dintrid to
this market (cents per 100 pounds) .... 90 3. 1 91. Q 30340...... . 40.9

LOtVIlE I I
Shliments to thi market. In poundq.... 4,0W7, 09 69A,307 97.0771 2,218,00 ..... 7,080,093
Shilpfierits to this market, per cent of 09 . 8 .. 1.3

total ............. .. ............ 2.21 . 0.35

Receipts in Ihi. mo-rket originating in
above producing distrlct-*r cent 7. 14 9. S) 1.37 31.3 ......... 100.0

Welhlei average tren l io coit t
r 11ants in producing district 24

this market (cents iwr 100 iunl. 37.9 12. 74. V 21. ......... x 45

I N4t weiltht.
3 weolu0 iplants at l'iorkCbAlr al e , raieni Siieravie, Chirleton, and iunbar.
I In,'hldes plants at Kirne Mount lewett, Arnib,, Jeannette, And MonongahelA.
I Includes plants at SLreelwrt, La, Wichitat Falls, "le ., Oknugoe, Okl , Fort Smitli, Ark., and

Fredonlia, Kans.
Includes plants ot Lanester, Ohio, Ilartford City, Ind., and Vincennes, M,.

I lnclu,es 1lnt at Torrence and Santa Ana, n alif.
I includee.: On hipnoents to 1 Angeles a charge of 17.75 cents er ltO 100iuns (Onrine inaurance .5

centi, wharfage charfe 7.15 cento, awl freight from the tart of Wilmington to Lo Angeles t.rol*r 9.1 cents

per 100 pounth); and on shipments to San Francisco marine inurance of 1..5 cnls an a Stote toll charge

of I cent ter 1(M IpOUntl.

FINAL COST COMPARISONS

Table 30 given below shows comparison between the United States
and Belgian costs on the basis of costs of p roduction, plus transpor-
tation costs to New York City for the year 1926.

The transportation costs shownI in this table with respect to Belgian
glass include the average, freight charge from p lants in Belgium to
Antwerp, the ocean rate from Antwerl) to New York, ianne itlrancC,

consular and customs fees, and wharfage charge at New York. The
average transportation charge in Belgium from plants to Antwerp in
1926 amounted to 0.05 cent, per pound (see p. 23). The tratispor-
tation and other charges from Antwerp to New York in 1026 atuounted
to 0.355 cent per pound, making a total transportation charge from
Belgian plants to New York City of 0.405 cent per pound. (Details
of these charges are shown in Table 26, 1P. 34).

The transportation costs with respect to domestic glass are given
in Table 30 In two ways, A and B:

(A) The weighted average freight charge incurred on actual ship-
ients of window glass from domestic plants to New York City in
1926. This amounted to'0.49 cent pe' pound (see Table 20).

(13) The weighted average freight rate for transporting th.e itire

production of window glass in 1926 of the plants east of the M issIssilp,

River to New York City, regardless of actual shipments. Tius
amounted to 0.51 cent per pound,
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TABLE 30.-Window glass: Comparison of United States and Belgian costs f. o. b

plants, including imputed interest and transportation costs from plants in United

States and Brliuin for the year 1920.
cents per pound)

Ite ted Bielgum

Ite iltates u

Cost of production, f, o. b. plant Inclufing Interest (see Table 22, p.- ............. 4.24 2.04

Transportal ion from ulants to New York: 40 .405
Weighted by shipments from plants ..... .. .... ..... ..... ....

Weighted by prodlucton of United States If s east of M pl i v .1tt . . .er.....

Total cost of production including transportal ion from plants to New York:

Weighted by shipments from plants ........................................... 
. 2.4

Weighted by - prtkhiton of UniteI Statei plants eat of Misl River ....... 47

Amoulnt qy which tVnited States co.t esceet, e elgliu vost: I

Weig hted by shipments fromt plants .........-........ ' .. ..... -...... 2. M

Weig hte by productin of United Ftates plants eAqt of ,Mi|si i Rltiver ..... ..

Weiehted average dtty collected on 1V26 imports from Belgium ...........

Maximum a'erto e duty pertnis-ible under see. 315 ...............................

SUMMARY

Findings of fact to the following effect are, in the judgment of the.

United States Tariff Commission, warranted by the evidence collected

in the investigation and suminiaized in the commission's report.

1. Belgiuttn is the principal competing country.
2. Thep resent rates of dtuty oil cylinder, crown, and sheet glass,

in polisie, do not equalize the difference in the weighted average

costs of production of cylinder, crown, and sheet glass, unpolished,

in the United States and in the. principal competing country.

3. Costs including transportation.-The weighted average costs of

production of cylinder, crown, and sheet glass, unpolished, including

transportation to New York City, are for the United States: (a) Onl

the basis of transportation charge weighted by shipments, 4.73 cents

per ound; and (b) on the basis of transportation charge weighted by

profd tetion of plants east, of the Mississippi River, 4.75 cents per

poulid; and for Belgium 2.445 cents per pound. Such costs for the

United States exceed the costs for Belgium by: (,a) 2.285 cents per

pound, and (b) 2.305 cents per pound.
4. Application of cost difference to seryn rats of duty,-T ie tariff act

imposes seven rates of dutv upon cylinder, crown, and sheet glass,

unpolished, graduated according to size. The book. of the inalufac-

turers, both domestic and foreign, were kept in such a form that it

was impossible to ascertain costs of production for the respective

sizes included within the different duty brackets. The costs obtained

therefore, were weighted average costs for producing all sizes of evlin-

der crown, and .shaeet, glass, unpolished, both in the United Siates

and Belgium.
The weighted average rate of (luty collected upon Belgian imports

under the seven specific rates of ditty upon cylinder, crown, and sheet

glass, unpolished, during 1926 was 1.509"cents per pound. Ihe

Wei ted average difference in costs of production between the

United States and Belgium, including trans ortation to New York

City (transportation e large on domestic glass weighted by ship-

ments) is 2.285 cents per pound, and (transportation charge on do-

mestic glass weighted by production of plants east of the Mississippi
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River) 2.305 cents per pound. Such differences in weighted average
costs exceed the weighted average rate of duty colle,.ted during 1026

by 0.776 cent per pound and 0.796 cent per pound, or 51.4 per cent

and 52.7 per cent, respectively.
Within tile limitations of section 315 of the tariff act of 1922, the

percentage of increase indicated by the difference in the average costs

of roduction in the United States and in Belgium was applied to

each of the rates specified in the act of 1922.
5. Rates of duty necessary to equalize cost dilference.-The rates of

duty necessary to equalize the difference in cost of production in tle

United States and in said principal competing country (within the

limits specified in section 315 of the tariff act of 1922) are, on cylinder,

crown, and sheet glass, unpolished:
Cents

per pound

Not exceeding 150 square inches --------------------------------- 1.8750

Above 150 and not exceeding 384 square inches'-----'---------------- 2.0625

Above 384 and not exceeding 720 square inches --------------------- 2. 4375

Above 720 and not exceeding 864 square inches --------------------- 2. 6250

Above 861 and not exceeding 1,200 square inches ..................... 3. 0000

Above 1,200 and not exceeding 2,400 square inches- - .----------...... 3. 3750

Above 2,400 square inches--- .................................... 7500

Respectfully submitted.
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V'ice Ciairma n.
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