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condition excepting normal wear and tear. It it is lost or stolen, notify
the Regional Sales Manager immediately.
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@ GEORGIA-PACIFIC

INTERDEPARTMENTAL COMMUNICATION DATE: November 20, 1967
g Outside and Inside Salesmen LOCATION:
FROM: Gene S. Nelson LocaTtion: Portland

SUBJECT: "_GYPSUM: ITS NATURE AND USE

The attached article reprinted from The Construction Specifier is an
interesting synopsis of the history of the gypsum industry. It contains some good
product information plus comments on what the future holds for the development

of new products through research.

GSN:ljp

Attachment

cc. Branch Managers
Regional Managers
Gypsum Division Personnel
Distribution Division - Portland
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PREFACE

GYPSUM WALLBOARD

A1l must realize the first place importance of gypsum wallboard in the long
list of gypsum products on the market. A review of the statistics will show
the tremendous growth of gypsum wallboard sales since World War II. A brief
account of the development of this product from its beginning as relatively
crude small panels suitable only for use as a substitute for wood lath to the
present day high quality large size panels which have largely supplanted lath
and plaster for interior walls and ceilings may be of interest.

The old timers say that the first product which might be called gypsum board
to appear on the market was made up of four layers of coarse heavy paper
similar to roofing felt made into a multilayer sandwich with thin layers of
gypsum plaster, The panels were not made larger than 32" x 48". This pro-
duct was called Sackett board and was availeble prior to 1900, It was not
well suited for use as wall surfacing to receive painte

The Bestwall Company (not the Bestwall Gypsum Company) was first in the field
with large size l'x 8! panels of gypsum board similar to the present day pro-
duct., Of course the paper was not folded around the edges and the face paper
surfacing was not the clean ivory color we know today, These were later
developments,

At first, the Bestwall Company manufactured gypsum board only. They builitv
their plants adjacent to plaster mills of the American Cement Plaster Company
and purchased stucco from A. Co P, for use in board manufacture. The wet
panels were hung from racks mounted on small wheeled cars and these loaded
cars traveled through heated tunnel dryers on small steel rails requiring
about 2l hours to dry the board,

The Beaver Company acquired the American Cement Plaster Company and the
Bestwall Company and installed continuous dryers of the type used today for
drying boaxd.

Certain~tecd got into the gypsum buainess by acquiring the Acme Cement Plaster
Company, In 1926, soon after the Acme purchase, Certain-teed built its first
gypsun board plant at Acme, Texas. Then in 1928 Certain-teed pirchased the
Beaver Company and thus acquired the Bestwall trade name.
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The bozrd manufactured at Acme during the first few years of cperation cf the

plant had gray paper on both face and back, It was open edge board, that is,

the paner was not folded around the edges. It was reversible since both faces
were the same and if one face became damaged before erection, the panel could
be applied with the damaged face on the inside toward the studs. It was made

in 3/8" thickness only.

In those early days, there was no such thing as a reinforced joint system-
Joints and nailheads were treated merely by filling them with a joint filler
composed largely of plaster of Paris. The core of the board was composed of
stucco and relatively coarse sawdust with some starch added to obtain a gocd
bond of paper to core, This use of foam to lighten the core and fiber in the
core to improve flaxibility and nailing properties were to come latero,

When Certain~teed acquired Beaver, they were making Bestwall with cream
colored face paper and gray back paper as well as a so-called lower grade
board with gray paper on both faces. The cream-faced Bestwall was priced
$5/MSF higher than the gray-faced board. Some few years later, U.S.G. and
National started using cream face paper on all their wallboard and Certain-
;2ed also made thie change.

he first 1/2" board to appear was L' x 8' sheets with tongue and groove edges
and gray paper on both faces. It was manufactured by a competitor in Texas
and was advertised as a Texas board for Texas people. It was promoted to
replace shiplap lumber covered with canvas in the so~called box construction
for walls and partitions commonly used in that part of the country in thoses
carlier days. It has long since disappeared from the market. Recessed edgez
1/2% board replaced it and now tapered edge board is the standard,

u-Graein boardyvinyl covered board, foil surfaced board, Firestop -~ a fire-

rated gypsum board, form board, gypsum sheathing and Hummer system panelis
are some of the board products which have been developed and iantroduced
since Certain-teed, Bestwall!s predecessor, firsi got into the gypsum -busi-
ness.

Certain-~-teed was the first company to twin mount gypsum board. From the
very beginning, a machine process was used for twin mounting. This develop-
ment received immediate acceptance by the trade and competitors were forced
to follow aiong. At first they applied the tape by hand bui, later on thsy
also installed machines fo~ doing the job.
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Other Bestwall firsts in gypsum board include nail marking (in the late 20's)
which became obsolete when horizontal application came along, fire-rated
board (Firestop) and glass fiber in board core, This latter development

was a real forward step in board manufacture and from the reaction of
competitors it appears to be causing them considerable concern. Some gypsum
manufacturers have obtained licenses from Bestwall to use the patented
features both of fire rated board and of fiberglas and others are negotia-
ting for licenses. Some producers in foreign countries have recognized tha
value of glass fiber in board and other gypsum products and have signed
patent license agreements,

It is difficult to look into the future and predict what the new develop-
ments in gypsum board in the next ten or twenty years will be, but it is
certain that gypsum board is a dynamic part of the gypsum business which
has grown at a tremendous rate and will continue to grow. New products
will be developed jJust as they have been in the past.
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BESTWALL GYPSUM COMPANY
GYPSUM MANUAL
PREFACE

GYPSUM WALLBOARD

All must realize the first place importance of gypsum wallboard in the long
list of gypsum products on the market. A review of the statistics will show
the tremendous growth of gypsum wallboard sales since World War II. A
brief account of the development of this product from its beginning as rela-
tively crude small panels suitable only for use as a substitute for wood lath
to the present day high quality large size panels which have largely supp-
lanted lath and plaster for interior walls and ceilings may be of interest.

The old timers say that the first product which might be called gypsum
board to appear on the market was made up of four layers of coarse heavy
paper similar to roofing felt made into a multilayer sandwich with thin
layers of gypsum plaster. The panels were not made larger than 32" x
48", This product was called Sackett board and was available prior to 1900.
It was not well suited for use as wall surfacing to receive paint,

The Bestwall Company (not the Bestwall Gypsum Company) was first in the
field with large size 4' x 8' panels of gypsum board similar to the present

day product. Of course the paper was not folded around the edges and the

face paper surfacing was not the clean ivory color we know today. These

were later developments.

At first, the Bestwall Company manufactured gypsum board only. They
built their plants adjacent to plaster mills of the American Cement Plaster
Company and purchased stucco from A, C. P, for use in board manufacture,
The wet panels were hung from racks mounted on small wheeled cars and
these loaded cars traveled through heated tunnel dryers on small steel rails
requiring about 24 hours to dry the board.

The Beaver Company acquired the American Cement Plaster Company and
the Bestwall Company and installed continuous dryers of the type used today
for drying board.

Certain-teed got into the gypsum business by acquiring the Acme Cement
Plaster Company. In 1926, soon after the Acme purchase, Certain-teed
built its first gypsum board plant at Acme, Texas. Then in 1928 Certain-
teed purchased the Beaver Company and thus acquired the Bestwall trade
name.

The board manufactured at Acme during the first few years of operation of
the plant had gray paper on both face and back. It was open edge board,

that is, the paper was not folded around the edges. It was reversible since
both faces were the same and if one face became damaged before erection,
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the panel could be applied with the damaged face on the inside toward the
studs. It was made in 3/8'" thickness only.

In those early days, there was no such things as a reinforced joint system.
Joints and nailheads were treated merely by filling them with a joint filler
composed largely of plaster of Paris. The core of the board was composed
of stucco and relatively coarse sawdust with some starch added to obtain a
good bond of paper to core. This use of foam to lighten the core and fiber in
the core to improve flexibility and nailing properties were to come later.

When Certain-teed acquired Beaver, they were making Bestwall with cream
colored face paper and gray back paper as well as a so-called lower grade
board with gray paper on both faces. The cream-faced Bestwall was priced
$5/MSF higher than the gray-faced board. Some few years later, U.S.G.
and National started using cream face paper on all their wallboard and Cer-
tain-teed also made this change.

The first 1/2" board to appear was 4' x 8' sheets with tongue and groove edges
and gray paper on both faces. It was manufactured by a competitor in Texas
and was advertised as a Texas board for Texas people. It was promoted to
replace shiplap lumber covered with canvas in the so-called box construction
for walls and partitions commonly used in that part of the country in those
earlier days. It has long since disappeared from the market. Recessed

edge 1/2'" board replaced it and now tapered edge board is the standard.

Tru-Grain board, vinyl covered board, foil surfaced board, Firestop - a
fire-rated gypsum board, form board, gypsum sheathing and Hummer system
panels are some of the board products which have been developed and intro-
duced since Certain-teed, Bestwall's predecessor, first got into the gypsum

business,

Certain-teed was the first company to twin mount gypsum board. From the
very beginning, a machine process was used for twin mounting. This devel-
opment received immediate acceptance by the trade and competitors were
forced to follow along. At first they applied the tape by hand but later on
they also installed machines for doing the job.

Other Bestwall firsts in gypsum board include nail marking (in the late 30's)
which became obsolete when horizontal application came along, fire-rated
board (Firestop) and glass fiber in board core. This latter development was
a real forward step in board manufacture and from the reaction of competi-
tors it appears to be causing them considerable concern. Some gypsum
manufacturers have obtained licenses from Bestwall to use the patented
features both of fire rated board and of fiberglas and others are negotiating
for licenses. Some producers in foreign countries have recognized the
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value of glass fiber in board and other gypsum products and have signed
patent license agreements.

It is difficult to look into the future and predict what the new developments
in gypsum board in the next ten or twenty years will be, but it is certain
that gypsum board is a dynamic part of the gypsum business which has
grown at a tremendous rate and will continue to grow. New products will be
developed just as they have been in the past.
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BESTWALL GYPSUM COMPANY
GYPSUM MANUAL

GYPSUM - GENERAL

Gypsum Rock

Gypsum is a naturally occurring mineral of a definite chemical composition.
Its chemical composition is CaSO42H;0 and, when 100% pure, it contains
46.5% SO3, 32.6% CaO and 20.9% combined water of crystallization (by
weight). However, no commercial deposits are 100% pure gypsum but the
mineral as mined is mixed with varying amounts of limestone, sand, shale,
anhydrite, and sometimes a minute amount of rock salt and organic matter.

Geologically, gypsum is classified as a stratified or sedimentary or a
secondary rock -- that is, it has been formed under water either by evapor-
ation of sea water, or by the concentration and deposition of the gypsum
leached out .f limestone and .hale by circulating waters.,

Varieties:

"Rock Gypsum'' is the type usually mined. It is soft granular or compact
rock, usually white to gray in color, containing from a trace of impurities
up to 30 or 40 percent., ''Selenite' is a pure crystalline variety of gypsum
occurring in transparent monoclinic crystals or cleavable masses.
""Alabaster' is a white, compact, fine grained variety of rock gypsum which
is used to some extent for carving, especially in Europe. 'Satin Spar' is

a fine, translucent fibrous variety of gypsum with a beautiful silky sheen.

Where Found

There are numerous deposits of gypsum of commercial importance in the
United States. They are found in New York, Ohio, Michigan, Iowa, Kansas,
Texas, Oklahoma, California, Colorado, Montana, New Mexico, Virginia
and Utah from which thousands of tons of gypsum products are shipped each
vear. Valuable deposits are found in Nova Scotia, New Brunswick and
Ontario, Canada. Large tonnages of Nova Scotia and New Brunswick rock
are shipped to United States cities on the Altantic seaboard where they are
made into plaster and plaster products. San Marcos Island off the coast of
Lower California (Mexico) is a source of gypsum rock for some of the West
Coast producers of gypsum products. Commercially worked deposits are
located in Jamaica and Dominican Republic in the Caribbean. The purity of
gypsum rock varies rather widely and, to be commercially practical, the
gypsum content should be at least 75% and preferably 85%. For white
specialty plasters such as many industrial plasters, rock of at least 98%
and preferably 99% purity or higher is required.
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Characteristics

Gypsum is crystalline calcuim sulphate which consists of 79.1 calcium sul-
phate and 20, 9% water (by weight). By Volume, water in the crystalline
calcium sulphate is 48%. It has the property of releasing three-fourths of its
water of crystallization when heated to about 335°F., most of the water being
released at 250°F., to form calcined gypsum. Crystalline gypsum has vapor
pressure rises and, when it passes the vapor pressure of the surrounding
medium, the gypsum will give up its moisture., In saturated air, this point

is 212°F. To actively promote calcination, however, it is necessary to heat
the gypsum to about 250°F. When heated to 420°F., practically all the water
of crystallization is released to form soluble anhydrite or second settle stucco.

These products (calcined gypsum) have the property of reuniting with water
and recrystallizing (setting) to form the original crystalline hydrated calcium
sulphate. Since it is a simple recrystallization process, the set (recrystall-
ization) can be speeded up (by use of accelerators) or slowed down (by use of
retarders). Ordinary calcined gypsum, neither accelerated nor retarded,
usually will set in from 30 to 60 minutes, depending upon purity and method of
calcination. As gypsum hardens in setting, it increases in volume slightly,
which is the reason that it takes such good detail in casting operations. When
crystallization is complete, the set gypsum has only to be dried to reach its

maximum strength,

THE CHANGES INVOLVED IN THE SETTING OF CALCINED GYPSUM

(a) Chemical Reaction

When calcined gypsum is mixed with water, an interlocking mass of gypsum
crystals is formed according to the following reaction:

2 CaSO4:1/2HZO+ 3 HyO = 2 CaS0O4:2H0

Heat is generated during this reaction which is exactly the reverse of the
calcining operation where three-quarters of the water of crystallization is
driven off, forming a new crystal, Calcined gypsum added to water chemi-
cally combines with about 18% of its weight of the mixing water, forming
gypsum crystals and setting to a firm, hard mass, the density and strength
of which are largely controlled by the amount of mixing water used.

(b) Thermal Change

Theoretically, when water is added to a pound of calcined gypsum, about 50
B, T.U.'s of heat are given off in setting. This heat generation is of con-
siderable importance in the casting of molding plaster in glue molds. If
the heat is generated too quickly, as might be the case of a very quick-

SGP 0025425



setting molding plaster, and the temperature of the cast runs over 110°F.,
the glue or gelatin molds may be melted or softened. In casting a 2''x4"
cylinder of pure molding plaster using 70 parts of water to 100 parts of
plaster by weight with the initial temperature of the slurry about 70°F.,
heat rise in the cast as it is setting will be from 35 to 40°F. An impure
gypsum will, of course, generate less heat. The temperature used in
setting of gypsum also is valuable in applications such as poured-in-place
gypsum fibered concrete in the wintertime, as the heat generated is relied
upon to prevent the slurry from freezing before set.

(c) Volume Changes

A plaster cast will expand in setting, the amount of expansion depending on
the purity of the plaster and the amount of mixing water used. At a plaster-
ing consistency using 50% water, the linear expansion of a pure plaster will
be about 0.18%. If used at a pouring consistency with 70% water, the expan-
sion will be about 0.16%. The setting expansion of a molding plaster is a
valuable property as it insures the filling out of every fine detail of the mold.
The volume of a set plaster case changes slightly as temperature and humid-
ity conditions change., We have no exact figures on expansion due to changes
in moisture content, but the thermal expansion of sanded plastér is said to
be .0000092 of an inch per degree Fahrenheit - only slightly more than con-
crete or steel. The setting expansion of gypsum can be decreased to as low
as 0.04% by the addition of certain chemicals.

COMPARISON WITH LIME

Gypsum differs markedly in its characteristics from lime and Portland
Cement. Limestone is calcined carbonate (CaCO3). When heated to high
temperatures (1525°F. or higher), carbon dioxide (CO2) is released and cal-
cium oxide and magnesium oxide are formed (quick lime). The quick lime
is usually reacted with water to form calcium and magesium hydroxides
(hydrated lime). When the hydrated lime is exposed to the air in the pres-
ence of moisture, the carbon dioxide in the air reacts with the hydroxide to
produce the original carbonates and water. This reaction causes the mass
to harden, but is a very slow process and often is not completed for many
years. This slow hardening was one of the primary reasons lime plaster
was superseded by the faster setting gypsum plaster as basecoat plastering.
It also is the prime reason why lime is completely unsatisfactory as a cast-
ing medium,

COMPARISON WITH PORTLAND CEMENT

Portland Cement is made from a mixture of limestone and shale or clay with
a small amount of gypsum to regulate the setting time, The proportions of
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the limestone and clay or shale are carefully controlled so as to produce the
proper proportions of lime, silica, and alumina which are necessary to make
good Portland Cement. The raw materials are crushed so that rmost all will
pass a 100 mesh screen and they are then heated, usually in a rotary kiln, to
a maximum temperature of about 2500° to 26000F. » where they react together
chemically to form complex silicates and aluminates, losing carbon dioxide
and water in the process.

These complex silicates and aluminates react together when mixed with water
to form other complex chemical compounds. These reactions require con-
siderable periods of time cxcept under very special conditions, which is why
cements and concretes are normally kept wet for at least seven days and do
not develop full strength until about 28 to 30 days. Portland Cement does not
expand upon setting which, combined with its slow setting properties, makes
it noncompetitive with gypsum for most casting purposes or for plastering,
except under certain limited conditions.

The chief advantages of Portland Cement over gypsum are in strength and
water resistance. These characteristics are the principal reasons for the
use of Portland Cement for structural purposes especially for exterior work
such as buildings, roads, sidewalks, dams, and etc., Only the high strength
gypsums such as Densite and Hydrocal exceed Portland Cement in strength.
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BESTWALL GYPSUM COMPANY
GYPSUM MANUAL

MANUFACTURE of GYPSUM WALLBOARD and GYPSUM LATH

Board Products

Gypsum Wallboard, Lath and Sheathing are composed of a core, hydrated
calcined gypsum fibers and other ingredients, surfaced on both sides with
smooth, uniform, specially-prepared paper forming the finished surfaces
and serving as a reinforcement.

Each raw material used in the manufacture of these products is for a specif-
ic purpose, and only those that meet our rigid specifications are used. The
quality and structural value of each board product depends upon its composi-
tion and fabrication during manufacture. To thoroughly understand the qual-
ity, properties, uses, etc., of each product, its composition and manufac-
ture should be known. Therefore, the manufacturing may best be followed
by starting with the raw materials and following their course, step by step,

through the process.

I. RAW MATERIALS

(a) Paper:

Bestwall manufactures in its own paper plants, most of the special
paper used for surfacing wallboard, lath and sheathing. A different
kind of paper is used for each finished product. Bestwall's three
paper mills are located at Pryor, Oklahoma; Thorold, Canada; and
Delair, New Jersey. Some paper, as necessary, is purchased from
outside sources in accordance with our own specifications.

The papers are manufactured on seven or eight cylinder paper ma-
chines, which means that there are seven or eight separate layers of
paper stock felted together to form the solid finished sheet. The
finished sheet as formed consists of 3 parts which are known as the
face liner, filler, and bond liner. By building up the solid sheet in
this manner, the composition of each part of the sheet can be con-
trolled so as to produce a paper which will have the properties re-
quired by the finished gypsum board products.

All papers used for wallboard, lath and sheathing have certain pro-
perties in common:

1. The bond liner in all cases is made from unsized stock and is
designed to produce perfect bond to the gypsum core. The bond
to the gypsum core is accomplished by the bond liner absorbing
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the saturated gypsum solution from the gypsum slurry used
for forming the core. Gypsum crystals grow in this saturated
solution that has been absorbed by the bond liner and inter-
lace into the crystals of the core, thereby producing the bond.

2. The filler of all our paper is made from a specially-treated
(sized) paper stock to render it water resistant. The water
resistance of the filler is very important. It is one of the
features of the paper which we use for all types of board, lath
and sheathing. The filler is designed to prevent the free water
present in the slurry and core from percolating through the
face and back papers to the surfaces while the board is being
manufactured. If this water filtered through the face and
back papers, it would cause unsightly water marks, stains,
etc. on the finished sheet.

The water resistant filler in lath paper prevents the passage
of free water present in gypsum plaster mortar when it is
applied on the surface of gypsum lath, from passing through
the covering paper into the core of the lath.

3. The face liner used for wallboards is made from a special
paper stock which is colored, highly sized, and treated to
render it water and scuff resistant, The finished surface
is smooth, uniform, and nonabsorptive, The face liner of
lath paper is water absorbent exactly the same as the bond
liner (as explained in 1 above ), because its surface must
have the properties of bonding to the gypsum plaster applied
to the lath.

The face liner of gray wallboard back paper is made from
stock that is slightly sized so as to render it scuff-resistant.
The face liner of the paper used on sheathing is made from
paper stock which is colored black, highly sized, and treated
to render it water resistant, and scuff resistant. The
finished surface is smooth, uniform and nonabsorptive.

(b) Stucco:
The stucco used for manufacturing the core is designed especial-
ly for this purpose., It is of proper fineness and is low in water

carrying capacity. This produces a core which has the proper
hardness and strength.

(c) Glass Fiber:
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(d)

(e)

The glass fiber used in Bestwall gypsum wallboards is the continu-
ous textile grade which is soft and non-irritating to the skin. It has
a very high tensile strength, being stronger than many steels. It

is obtained in multiple strands wound in spools, and is cut to proper
length continuously in synchronization with the belt speed of the
board machine. The glass fiber is used under Bestwall Gypsum
Company's Patent No. 2, 681, 863,

Paper Fiber:

Paper Fiber is used along with glass fiber in all lath and board prod-
ucts except Firestop Bestwall, which contains only glass, lath and
fiber. The paper fiber is scrap paper purchased from outside
sources or waste paper from the wallboard operation. The paper

is beaten up in water in a hydro-pulper in either a 2-1/2 or 3 percent
concentration. It is pumped to the mixer by a variable speed pump
which proportions the proper amount of paper pulp, depending upon
the type of product being made and the speed of operation.

The glass fiber and paper pulp are added to the core for the follow-
ing reasons:

1. To give proper mailing properties to the core and to eliminate
chipping and shattering of the core at open edges of the board.

2. To reduce the brittleness of the core.

3. To produce a wallboard that has the required flexibility and which
can be handled without breakage.

4. To reduce the weight of the board.

Adhesives:

The gypsum crystals which form the core and bond it to the bond
liner of the paper used are very fine and brittle. To protect these
crystals, and to add to the bond between the core and the bond liner
of the paper, a special adhesive is used. This adhesive is mixed
into the ingredients in the core. It is water soluble and, therefore,
concentrates between the gypsum crystals where the core is in con-
tact with the bond liner. This reinforces the crystalline structure
and adds to the bond between the core and the paper covering. This
concentration of the adhesive at the surfaces of the core is some-
what similar to the action of the soluble gum added to produce the
case-hardened surfaces of statuary casting plaster,
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(f) Accelerator:

The gypsum core must be set hard by the time the board reaches
the cut-off knife, which is near the end of the board machine, so
that the board can be cut into the required lengths. This makes
it necessary to use an accelerator to regulate the setting time of
the slurry. The accelerator which we use is ordinary pulverized
gypsum rock. Chemical accelerators such as potassium sul-
phate, ammonium sulphate, etc. may also be used,

(g) Foam:
The foam added to the slurry used for producing the core is made
from a solution of rosin soap or other foaming agent. This solu-
tion is passed through special equipment that beats it into a
stable, uniform-structured, small-bubble foam. The foam pro-
duces microscopic air voids throughout the gypsum core. The
soap solution reacts with the gypsum to form insoluble calcium
salts which further reinforce the void structure of the gypsum
core, Foam is added to the slurry to:
l. Increase the thermal insulation value of the board.
2. Reduce the brittleness of the core.

3. Add to the flexibility of the board,

4. Reduce the weight of the board.

2. PROCESS OF MANUFACTURE:

Each step in the process of manufacture is carefully controlled to produce
quality and uniformity in the board, lath or sheathing. Quality depends upon
the combination of the face and back paper used and the structure of the core
(the paper has been described above). The paper and the structure of the
core controls rigidity, structural strength and durability of the finished prod-
uct. The required hardness and strength of the core can be achieved by
proper formulation of the dry ingredients and control of the water-plaster
ratio.

The proper mixing of the dry ingredients, the addition of the foam, paper
pulp, glass fibers and the proper wet mixing before the slurry is poured onto
the paper covering are all very important. A very rigid system of inspection,
testing and control is maintained at all our plants to make sure that the pro-
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per percentage of each raw material is used, and that the mixture is
thoroughly dry mixed and wet mixed before it is used for forming the core.

(a) Dry Mixing:

It is essential to thoroughly mix the glass fiber, accelerator and
adhesive into the dry stucco so that a uniform mixture is obtained,
Dry mixing is accomplished in the conveying equipment as the
material is delivered to the wet end of the machine.

(b) Wet Mixing:

The dry ingredients are fed into a high-speed centrifugal mixer and
are blended with mixing water, paper pulp and foam. The consist-
ency of the slurry is accurately controlled by regulating the mixing
wat r through the us: of a recording water meter. The weight of
the slurry is controlled by varying the foam content as required to
produce a slurry of a definite density. Slurry from the mixer is
discharged in three streams so that three streams of gypsum lath
may be made at one time. For other boards, the streams all
blend together at the forming rolls except where two streams of
sheathing are made in which case only two streams are used.

(c) Edge Formation:

Square Edge, Tapered Edge, Tongue & Groove Edge, and Beveled
Edge Boards are made by cutting grooves along the edges of the
face paper after it leaves the paper rack. The inside grooves regu-
late the width of the finished product. As the grooved paper
approaches the forming rolls, it is folded into the various shapes
along the grooves which are required for the particular type edge
being made by means of edge folding devices. Spaces between
grooves are set depending upon the type product being made and

its thickness. Gypsum lath paper is not grooved along its edges but
is passed through edge forming devices which fold the paper in a
semi-circle on each side producing a '""round'' edge product.

As the papers pass through the forming rolls, adhesive is applied
to each edge of the back paper which serves to stick the edges of
the back paper to the folded edges of the face paper,

(d) Thickness:

Thickness of the various products is controlled by the spacing of
the forming rolls.
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(e) Length of the Machine:
As the gypsum board or lath leaves the forming section, it is
carried on wide rubber belts and carrier rolls to allow time for
the gypsum core to harden (set). The total length of the machine
depends to a considerable degree upon the speed operated. Our
longest machine is at Brunswick where this distance is 949 ft.

(f) Cut-Off Knife:

All plants use rotary knives for cutting the board into various
lengths. The drive for the cutting mechanism is adjustable so
that lengths can be varied as needed for various products.

(g) Transfer Table;

After the boards are cut to length, they are picked up ba a trans-
fer table and carried sideways to a tipple table which feeds the
boards into the dryer. The dryer runs parallel with and along-
side the board machine. As 48" wide wallboards are transferred,
they are inverted so that the ivory face is turned up. This pre-
serves the finish of the ivory paper from blemishes, slick spots,
etc. which may occur when the paper is in contact with the kiln

rolls,

(h) Drying

The board from the transfer is fed by the tipple table into the
dryer which has 6 or 8 decks, and is wide enough to take 2
streams of board 4' wide, 3 streams 32" wide, 4 streams 24"
wide, and 6 streams 16" wide. Our dryers are heated either by
steam coils or by direct combustion of natural gas. The tem-
perature is carefully controlled in the various zones into which
the dryer is divided so as to dry the products properly. Large
circulating fans blow the hot gases over the boards and laths
and the moisture which is evaporated is blown out through ex-
haust stacks.

(i) Take-off:
In all plants except Blue Rapids, wallboard products are grouped
into pairs face to face automatically and conveyed through a

bundling machine where the end tapes are applied. The bundled
packages are stacked automatically and handled to the warehouse
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or loading dock by fork trucks. Lath is handled on a separate system
where it is bundled into 6 pieces to the bundle (5.at Sigurd). At

Blue Rapids, board and lath are unloaded from the kiln by hand and
fed into the packaging machines.

(j) Pinholath

Pinholath is made under exclusive license from the Pinco Co. under
Patent No. 3,879, 662. The pinholes puncture the paper and permit
water from plaster applied thereto to be absolbed into the core in

a controlled amount. This serves to rigidify the plaster next to the
paper face and is designed specifically for use with machine applied
plaster.

(k) Perforated Lath

The perforating is done by a punching machine at the end of the
board machine; the operation being performed on the wet lath before
it is cut into 48" lengths. The perforations are 3/4" in diameter
and spaced 4' apart,

(1) Reclaiming Department

In this department, re-cutting equipment is available so that the
damaged goods can be cut into smaller sizes and reclaimed for ship-
ment to the trade.

(m) Loading Cars & Trucks

Loading cars of wallboard, lath and sheathing is done under close
supervision. All possible precautions are taken to insure delivery
of board in good condition. To illustrate the precautions which are
taken, here is the routine which is followed in loading cars:

All cars are carefully inspected before they are accepted for load-
ing wallboard, lath & sheathing. Any cars with leaky roofs, broken
or unusually dirty floors, etc., are rejected. All loose nails are
pulled from the floors & sides. Any loose boards are fastened to
prevent damage to the load. After the cars have been cleaned and
prepared, the floors are covered with dunnage board and the walls
covered with paper. Only then does loading start. While loading
the cars, paper pads are attached to the side of the cars to protect
the ends & edges of the piles of board, lath or sheathing. Special
care is used to brace, tie and protect the piles, and to prevent
shifting or damage enroute.

SGP 0025434
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Wherever possible, gypsum board products are now loaded into
box cars or on flat cars by fork lift trucks. By this method,
whole units are set in place at one time., Spacers are placed be-
tween each unit so that the forks of the lift truck can be easily in-
serted and withdrawn,

Flat cars are covered & the load held in place with steel
strapping.

3. INSPECTION:

All raw materials and entire process of manufacture are under the supervi-
sion of competent inpsectors. An inspector is on duty at all times and on all
shifts and is responsidle for the quality of the products produced on that
shift. Every step in the process is checked hourly or at fixed intervals as a
matter of control. Finished boards are tested hourly or more often for
thickness, width, length, bond, nailing properties, flexibility, strength,
weight, appearance, resistance to moisture, etc. All tests and inspections
are recorded on standard report forms which are made up in duplicate.
These reports are watched by the board plant superintendent as the entries
are made throughout the day. The reports when completed are signed by the
inspectors and turned over to the board plant superintendent and plant mana-
ger for approval. One copy of the report is sent to the Paoli Laboratory.
These reports are carefully analyzed by all concerned and then filed for

reference.
4, SAMPLES:

All samples of wall board, lath and sheathing are cut from standard produc-
tion at Fort Dodge where the sample department is located.

SGP 0025435
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COMPANY

American Gypsum Co.

Barrett Division
Bestwall Gypsum Co.
Celotex Corporation
Dierks, Inc.

Fiberboard Paper
Products {(Pabco)

Flintkote

Grand Rapids Gypsum
Co.

Kaiser Gypsum Co.
National Gypsum Co.
Republic Gypsum Co.
Ruberoid

Texas Gypsum Co.

U. S. Gypsum Co.

BESTWALL GYPSUM COMPANY
GYPSUM MANUAL

MAIN PLANT

Albuéuerque, N.M.
New York, N.Y.
Paoli, Pa,
Chicago, Ill.

Briar, Ark.

San Francisco, Calif.

New York, N.Y.

Grand Rapids, Mich.
Oakland, Calif.
Buffalo, N,Y,

Duke, Okla.
Wheatland, N.,Y,

Dallas, Texas

Chicago, 111,

16

INDUSTRY
POSITION
BOARD
%Bd Pl. Bd, Pl, & Bd. ONLY
1
1
9 3
4
1
4
5
1
7 4
2 18 2
1
1
1
26 1
TOTAL 82
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BESTWALL GYPSUM COMPANY
GYPSUM MANUAL

GYPSUM PLANTS

Listed below are the operating gypsum plants in the United States as of
January 1, 1965. The corresponding number next to each plant location

is shown on the attached map.

UNITED STATES GYPSUM COMPANY
Headquarters: Chicago, Illinois

. Baltimore, Maryland 14. New Brighton, New York
2. Charlestown, Massachusetts 15, New Orleans, Louisiana
3. Detroit, Michigan 16. Norfolk, Virginia
4. East Chicago, Indiana 17. Oakfield, New York
5. Fort Dodge, Iowa 18, Philadelphia, Pennsylvania
6. Gerlach, Nevada 19. Plaster City, California
7. Gypsum, Ohio 20. Plasterco, Virginia
8. Heath, Montana 21. Siggrd, Utah
9. Houston, Texas 22. Southard, Oklahoma
10. Jacksonville, Florida 23, Sperry, lowa
1. Los Angeles, California 24, Sweetwater, Texas

(in const.)

25. W. Haverstraw, New York

12. Loveland, Colorado
26. Willow Valley, Indiana

13, Midland, California

NATIONAL GYPSUM COMPANY

Headquarters: Buffalo, New York

29. Baltimore, Maryland 31. Clarence Center, New York
30. Burlington, New Jersey 32. Fort Dodge, Iowa

17 SGP 0025439



NATIONAL GYPSUM COMPANY
Headquarters:

33, Harlem River, New York
34, Lorain, Ohio

35. Medicine Lodge, Kansas
36. National City, Michigan

37. New Haven, Connecticut

38. Phoenix, Arizona

39. Portsmouth, N, H,

BESTWALL ©YPSUM COMPA™Y
Headquarters: Paoli, Pennsylvania

49, Acme, Texas

50, Akron, New York

51. Blue Rapids, Kansas
52. Brunswicks, Georgia
53. Fort Dodge, Iowa

KAISER GYPSUM COMPANY
Headquarters: Oakland, California

58. Antioch, California

59. Delanco Twp., New Jersey
{in const.)

60. Houston, Texas

CELOTEX CORPORATION
Headquarters: Chicago, Illinois

65.

Celotex, Texas

40.

41.

42.

43.

44.

45,

46.

54.

55,

56.

57.

6l.

62.

63.

64.

18

Buffalo, New York (Continued)

Rotan, Texas

San Francisco, California
Savannah, Georgia
Shoals, Indiana

Tampa, Florida

Waukeegan, Illinois

Westwego, Louisiana

Grand Rapids, Michigan
New Orleans, l.ouisiana

Sigurd, Utah

Wilmington, Delaware

Jacksonville, Florida
Long Beach, California
Rosario, New Mexico

Seattle, Washington

Cody, Wyoming (Big Horn Div.)
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CELOTEX CORPORATION
Headquarters: Chicago, Illinois

67. Fort Dodge, Iowa 68. Port Clinton, Ohio
FIBERBOARD PRODUCTS INC. (PABCO)

Headquarters: San Francisco, California

69. Adobe, Colorado 71. Newark, California

70, Arden, Nevada (in const.) 72. Southgate, California
FLINTKOTE (BLUE DIAMOND)

Headquarters: New York, New York

73. Arden, Nevada 76. Savannah, Georgia (in const.)
74, Camden, New Jersey 77. Sweetwater, Texas

75. San Francisco, California
(in const.)

AMERICAN GYPSUM COMPANY REPUBLIC GYPSUM COMPANY
Headquarters: Albuquerque, New Headquarters: Lubbock, Texas

Mexico
78. Albuquerque, New Mexico 82, Duke, Oklahoma
BARRETT DIVISION ALLIED RUBEROQOID
CHEMICAL CO, Headquarters: New York, New York

Headquarters: New York, New York
83. Wheatland, New York

79. Edgewater, New Jersey

DIERKES TEXAS GYPSUM COMPANY
Headquarters: Kansas City, Headquarters: Dallas, Texas

Missouri
84. Dallas - Fort Worth, Texas

80. Briar, Arkansas

GRAND RAPIDS PLASTER COMPANY
Headquarters: Grand Rapids, Michigan

8l. Grand Rapids, Michigan

SGP 0025441
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BESTWALL GYPSUM COMPANY
GYPSUM MANUAL

WALLBOARD PRODUCTS

(a)

(b)

(c)

(d)

(e)

Bestwall Gypsum Wallboard is available in square edge, tapered edge,
or beveled edges. Thicknesses available are 1/4'", 3/8", 1/2" and 5/8"
thicknesses and 48'" widths., Tapered edge differs from square edge in
that during manufacture vinyl tapes up to 1/32" thick are inserted under
the edges of the board. This holds up the edges of the board, taking the
shape of the vinyl tape, until the core hardens and thus produces a taper
on the face. Beveled edge board is made by making three score marks
on each edge of the paper and othen forming each edge one half perpendic-
ular and the other half at a 45 angle. All thickness boards are bundled
two pieces to the bundle.
NOTE: - Refer to the Brochure "Gypsum Wallboard Products"
File No. 23-L for additional information on Wall-
board Products, which need not be repeated here.

Insulating Gypsum Wallboard is well presented in the brochure. Some
concerns laminate with a paper backed foil which naturally presents a
smoother wrinkle free foil side. Bestwall laminates with a bare foil
which will reflect even the texture of the backing paper which in no way
deters from its end use, Insulating board is shipped bundled with the
ivory faces together, and the foil side out being protected by total
wrapping with paper and edge tapes and protector and tear strips.

Gypsum Sheathing is largely made with a water repellant core which is
water-proofed with a wax-asphalt emulsion. It may be obtained un-
treated with the normal white wallboard core on special order. The
treated board meets A,S,T.M, designation C79-54. The cover papers
on gypsum sheathing are colored black and the face has a large yellow
imprint with the Bestwall brand name.

New Improved Firestop has been given additional fire resistance com-
pared to the original Firestop board. It is made in the same manner as
regular Bestwall except that special ingredients (textile glass fiber and
raw vermiculite unexpanded) are added to the core in carefully con-
trolled amounts so that Bestwall Firestop lends increased fire resistance
to constructions in which it is used, The face is printed to indicate it

is Bestwall Type "X'" fireproof board. This is so building inspectors
may see that Type "X'" board is installed on the proper walls needing
extra fire protection.

5/8" Firestop Gypsum Backer has the same, superior core character-
istics as the New Improved Firestop. Read the brochure for details on

its use.

SGP 0025442
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(f) Tile Backer Board is a new product added to Bestwall's line of Wallboard
products., It is essential that the special self-adhering vinyl tape supplied
by Bestwall is used with this board to seal joint, cut ends and edges. If
used in showers it is recommended that it be treated as advised by the
Gypsum Association in that the full surface be first water-proofed with
the recommended tile adhesive.

PRE-DECORATED GYPSUM PANELING

(g) Eternawall is regular bevel edged wallboard that has a vinyl sheet
laminated to the face and around the edge onto the back. There are now
5 standard colors and a new standard true wood appearance vinyl called
Woodmere Walnut. A new feature is the wrap around of the edges which
insure adequate adhesion at these places. Nails are available at the plants
to use with the 6 standard finishes. A Decorator line of Eternawall is
also available with a multitude of colors and patterns. These special
vinyls are subject to minimum orders.

(h) There are now 5 lines of wood grain paneling called Tru-Grain. All
except Knotty Pine have a random plank design of black depressed lines.
The Knotty Pine design shows a plank design in its photographic repro-
duction. Block headed nails are available for the 4 tru-grains with the
random plank design. All Tru-Grain paneling are now square edge boards.
Knotty Pine, Honey Aspen and Mellow Mahogany are finished with a durable
transparent coating that will withstand repeated cleaning. The Deluxe
Tru-Grain panels Fruitwood and Heritage Cherry offer additional durabil-
ity. Deluxe Tru-Grain has an additional 2 mil clear vinyl coating.

(i) Formboard is made 1/2" thick and 32' wide for use as a support for
poured-in-place gypsum roof decks. Both cover papers on formboard are
heavy and strong to lend strength and rigidity during the pouring of the
gypsum fibered concrete. The face paper is treated in manufacture with
a fungicide so that mold growth will not occur during the relatively long
drying period required for poured-in-place decks., The back paper has
a soft absorbent face liner to promote good adhesion between it and the
gypsum concrete. The formboard then acts as a tension member of the
roof deck which insures high strength.

(i) Laminated Constructions: Refer to Section 6 - Sub-Section B. There is a
technical Data table on various constructions giving fire ratings, sound
transmission, building codes, etc. - Section 7 - Partition and Ceiling
Systems.,

(k) Joint System Products are dealt with briefly at the back of the Sweet's
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Bestwall Gypsum Wallboard Products Literature. References are given of

more detailed direction for the use of these products. Section 6 - "Joint
Treatment'',
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GEORGIA-PACIFIC CORPORATION

BESTWALL GYPSUM DIVISION

1965 EDITION GYPSUM WALLBOARD PRODUCTS MANUAL
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D. Backer Board
E. Insulating Gyps um Wallboards
F. Predecorated Wallboard
G, Sheathing

6. Joint Treatment
A, Joint Products
8. Adhesives
C. Textures
D. Tools

Book #2

7. Partition and Ceiling Svstems
(Strip Lamination & Two-Ply Gypsum Lamination)
A, Semi-Solid Partitions
B. Double - Solid Partitions
C. Celling Systems
D. Fireproofing Steel Column
E. Metal and Accessories
F. Miscel laneous

8. Gypsum Tile

9. Fire and Sound Tests
A. Fire Ratings
B. Sound Tests

10. Building Codes

[
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BESTWALL GYPSUM COMPANY

GYPSUM WALLBOARD MANUAL Section 3

T

1965  EDITION

MANUFACTURE of GYPSUM WALLBOARD and GYPSUM LATH

Board Products

Gypsum Wallboard, Lath and Sheathing are composed of a core, hydrated calcined
zypsum fibers and other ingredients, surfaced on both sides with smooth, uniform;
¢pecially-prepared paper forming the finished surfaces and serving as a rainforca.

mend,

Fach raw material used in the manufacture of these products is for a specific pur:-
pose, and only tbnse that meet our ~igid specifications are used. The quality anc.
structural value of each board product depends upon its composition and fabrica-
ticn during manufacture. To thoroughly understand the quality, properties, uses;
att., of each product, its composition and manufacture should be known. There-~
fore; the manufacturing may best be followed by starting with the raw materials
and following their course, step by step, through the process.

1. RAW MATERIALS

(a) Paper:

Bestwall mamufactures in its own paper plants, most of the special
paper used for surfacing wallboard, lath and sheathing. A different
kind of paper is used for each finished product. Bestwall's three
paper mills are located at Pryor, Oklahoma; Thorold, Canada; and
Delair, New Jersey. Some paper, as necessary, is purchased from out-
side sources in accordance with our own specifications.

The papers are manufactured on seven or eight cylinder paper machines,
which means that there are seven or eight separate layers of paper
stock felted together to form the solid finished sheet, The finished
sheet as formed consists of 3 parts which are known as the face liner,
Tiller, and bond liner. By building up the solid sheet in this manner,
the composition of each part of the sheet can be controlled so as to
produce a paper which will have the properties required by the finished
gypsum board products.,

All papers used for wallboard, lath and sheathing have certain pro-
perties in common:

l. The bond liner in all cases is made from unsized stock and is
designed to produce perfect bond to the gypsum core. The bond
to the gypsum core is accomplished by the bond liner absorbing
the saturated gypsum solution from the gypsum slurry used for
forming the core. Gypsum crystals grow in this saturaibed solusion
that has been ebsorbed by the bond liner and interlace into the cry-
#txls of the core, thexeby producing the bond.
SGP 0025448
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Tanefacture of (3nsim 'allhoard & ™rosum Lath (Cont ured)

2, “he filler of all our papar is ra-= from a swhec allr-tr-ated (sizod)
panver stock to render it trator resistant. The trator rosistance of

the fill-or is v-rr imcortant. 1% is one of ‘he featur-s of the nancr
which we use ior all tywes of beoard, la.h and sheathin~, The filler
is desirmed to revent the free water »resent in “he slurr: and core
fron nercola*t’ng through wh~ face and bhack mapers to the suriacas
while the board is being manufactured. If Llhis water filtered thrcugh
the face and back mapers, it would cause unsightly water marks, st-ins,

rtc. on the finished sheet,

The water rosistant filler in lath maper prevents the massa~e of free
wator vresent in eavosum vlastor mortar when it is anplied on the sur-
face of gynsum lath, from massin~ thr~ugh the coverins pancr inte the
core of the latihe. »

3. The face 1lin » usod for wallboards is made from a swecial paner stock
which is colored, hirhly sized, and trecated to render it water and
scuff resistant, The finishod surface is snooth, uniform, and non-
absorptive. “he face lin-r of la.h paper is ater absorbent exactly
the samc as the bend liner (as exnlained in 1 ahove), because its
surfacn must hae the nronecrvics of bondine to th~ ~ypsum nlaster
anplied to the lath. '

The face lin~or of gray wallboard Hack vap~r is made from stock that

is slisghtly siz~d so es to render it sculf-resistant, The face liner
of the man~r used on sheathing is made from mangr stock w-ich is
colornd black, highly siz~d, and irrated to render 1 vat-r resistant,
and scnffT rosisuanl, The fnished surface is sriooth, uniferm and non-

absorntive,.

(»)  Stucco:

The stucco used for manmvfacturing the core is Jesigmed esnecially for
this purvose. It is of nropar fineness and is leu in water carrving
capacitr, This nrodvcos a core which has the rroner hardness and

strength,

(¢) Glass Tiher:

The glass fib-r uvsed in Bestwall g-osvm wallboards is the continuous
trxtile rrade whrich is so’t and non-irritating to the skin. It has

a verv hieh tensile strer~nath, boins siron~2r than manv stenls, 11 is
obteined in mliiple strands wound in snools, and ig cut Lo nroper
length eontinucusly in syachronization with the b~1l snecd of the
boa~’ rachines T“he ~lass fiber is usnd under Bestwall Cypsum Crrpanv's
Patent No. 2,691,763,

(d) Paper Miber:

Paper Fiber is us~d along uith glass fiber in all latih and hoarde
nroducts oxcont Mrestoy Mostwall, which contains only glass, lath
and fibor. Tho mapcor Ziber is scrap paver nurchased from ou”side
sourcns or wasto paver from the wallhoard operation., The naner is
hraten up in water in a hydro-nulper in either a 2% or 3 nercent
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concentrations It is purmecd to the mixer by a variable sw-cd pump
which proportions the proper amount of wmapnor pulp, dendins unon
“he "yme of »rocduct hzins made and ithe sneed of operation,

“he glass fiber anc mannr prln are acdded to ths core fer the follru-
in~ recasons:

1. To rive »roper nailing properties to the core end to eliminate
chinping and shaltering of t.e core at open edges of the beard.

2. To reduce the brittleness of the core.

3. To nroduce a wallboard that has the requirecd flexibility and
uhich can be handled without breaka e,

L. To roduce the welight of the poarc.

(e) Achesivas:

The gynsum crvstels vhich ferm the core and bene it to 1the bond liner
of the vancr used are vare fine an? brittle, To wreotzet these crv-
stals, and to add to ‘h~ hond Botueen the core and the mond liner of
the mapor, a snecial achesive is used. This acdhesive is mix~d into
“he ingredients in the cores It is waler soluble and, therefore,
concentrates betueen the gypsum crrstals vhere the ceore is in convact
with th~2 hond lincr. “his reinorces the crvstalline struciure and
ac?s to tho bend botueen the core and the waper coverine, This conr- -
certration of the achesive au the svirfaces of thic core is scnrevhat
similar t the action of the scluble gum addad Lo nrocduce the case-
hardened surfaces o stlatuary casting plaster,

( Accelerator:

The gvpsum core must be set hard by the time the board reaches the
cut=off knife, /hich is near the end of the beard machine, so that

“h2 board can re cul inte the required lengths. This makes it necess--
ar- lo use an accelorator to rgulate the setiin~ time of the slurrn,
The accnlerator iich we use is or’inars nulverized gypsum roci,
Chomical accelerate—s stch as notassium sulphate, armonium sulrhate,
etec. mey alsc be used.

(~) TPoams

The foam addcd 1o the slurm used for procducins the core is ma-e from

a solution of rosin soar or other foamine arent, This solution is
nassed thrcuvgh snecial earivment that ™cats il inte a stakle, uni form-
structured, small-uphle cam. 7he Ifcam nroduces microscenic ailr

voids throurhoui “he gysum cores The soan sclution »eacts with the gy~
nsum to form insoluhle calcium salts thich “urih-~r r~inf~rce th- voicd
structure of tho grnsum core. Foam is acdded to the slurry to:

l, Irncreoase the thormal insulaticn value of the bhoard,.

2. ®rfuce Lhe brigt leness of the core. SGP 0025450
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3. Add to the flexibility of the bward.

L. Reduce the weight of the board.

2. TPROCESS OF MANUFACTURE:

Each step in the process of manufarture is carefully controlled tec producs
quality and uniformity in the bmard, lath or sheathing. Quzlity depends upon
the combinatirn nf the face and back paper used and the structure of the core
(the paper has been described above). The paper apd the structure of the core
controls rigidity, structural strength and durability of the finished preduct.
The required hardness and strength nf the core ean be achieved by proper formu-
lation ~f the dry ingredients and contreol of the water~plaster ratin.

The proper mixing of the dry ingredients, the addition of the foam, paper pulp,
glass fibers and the proper wet mixing before the slurry is poured onto the
paper covering are all very important. A very rigid system of inspection,
testing and control is maintained at all eur plants to make sgure that the pro-
per percentage of each raw material is used, and that the mixture is thoroughly
dry mixed and wet mixed before it is used for forming the core.

(a) Dry Mixing:

It is essential to thoroughly mix the glass fiber, accelerator and
adhesive into the dry stueeo so that a uniform mixture is obtained,
Dry mixing is accomplished in the conveying equipment as the material
is Adelivered to the wet end of the manhine.

(h) Wet Mixing:

The dry ingredients are fed into a highespeed eentrifugal mixer and
are blended with mixing water, paper pulp and fnam. The consistency
of the slurry is accurately contrnlled by regulaiing the mixing
water threugh the use of a recording water meter. The weight of the
slurry is cantrelled by varying the fsam sontent ag required to pro-
duce a slurry of a definite density. Slurry from the mixer is Ais-
charged J%n three streams so that three uitreams of gypsum lath nay
be ;iade at one time. For other boardg, the streams all blend to-
gether at the forming rells except where two streams of sheathing
are made jn whieh case nnly two streams are used.

(c) Edge Formation: SGP 0025451

Square Edge, Tapered Edge, Tongue & Groove Edge, and Beveled Edge
Boards are made by cutting grnnves along the edges of the face paper
after it leaves the paper rack. The inside groaves regulate the width
of the finished product. As the ginoved paper apprraches the forming
rolls, it is folded into the variuus shapes along the grooves which
are required for the particular type edge being made by means ol ecge
folding devices. Spaces between grooves gre set depending upon the
type product being made akd its thipkness. Gy»sum lath papey

is not grooved along its edges (continued on next page)
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(a)

(e)

(£)

(g)

(n)

but is passed through edge forming devices which fold the papsr
in a semi~circle on each side producing a "round" edge product.

As the papers pass through the forming rolls, adhesive is applied
to each edge of the back paper which serves to stick the edges of
the back paper to the folded edges of the face paper.

?hickness:

Thickness of the wvarious products is controlled by the spacing
of the forming rollse

Length of the Machine:

As the gypsum board or lath leaves the forming section, it is
carried on wide rubber belts and carrier rolls to allow time

for the gypsum core to harden. (set). The total length of the
machine depends to a considerable degree upon the speed operatved.
Our longest machine is at Brunswick where this distance is 949 ft.

Cut~Off Knife:

A1l plants use rotary knives for cutting the board into various
lengths, The drive for the cutting mechanism is adjustablie so that
lengths can be varied as needed for various products.

Transfer Table:

After the boards are cut to length, they are picked up by a trange-
fer table and carried sideways to a tippie table which feeds the
boards into the dryer. The dryer runs parallel with and alongsids
the board machine. As U8" wide wallboards are transferred, they
are inverted so that the ivory face is turned up. This preservecs
the finish of the ivory paper from blemishes, slick spots, etc.
which may occur when the paper is in contact with the kiln rolla.,

Drying

The board from the itransfer is fed by the tipple table into ths
dryer which has 6 or 8 decks, and is wide enough to “ake 2 streams
of board 4! wide, 3 streams 32" wide, 4 streams 24" wide, and 6
streams 16" wide., Our dryers are heated either by stzam coils or
by direct combustion of natural gas. The temperature is carefully
controlled in the various zones into which the dryer is civided so
as to dry the products properly. lLarge circulating fans blow the
hot gases over the boards arnd laths and the moisture vwhici is evap-
orated is blowm out through exhaust stacksa
SGP 0025452
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In all plants except Blue Rapids, wallboard products are grouped
into pairs face to face automatically ard conveyed through a bundliing
machine where the end tapes are applied. The bundled packages are



GYPSUM WALLBOARD MANUAL . -6 - Section 3

stacked automatically and handled to the warehouse or loading

dock by fork trucks. Lath is handled on a separate system where
it is bundled into 6 pieces to the bundle (5 st Sigurd). At Blue
Rapids, board and lath are unloaded from the kiln by hand and fod
into the packaging machinesa

(3) Pinholath

Pinholath is made under exclusive license from the Pince Co. under
Patent No. 3,879,662, The pinholes puncture the paper and permit
water from plaster applied thereto to be absolbed into the core
in a controlled amount. This serves to rigidify the plaster next
to the paper face and is designed specifically for use with machine

applied plaster.

(k) Perforated Lath

The perforating is done by a punching machine at the end of the
board machine; the operation being performed on the wet lath be-
fore it is cut into 48" lengths, The perforations are 3/4" in
diameter and spaced L" apart.,

(1) Reclaiming Department

In this department, re-cutting equipment is available so that the
damaged goods can be cut into smaller sizes and reclaimed for ship-
ment to the trade.

(m) Loading Cars & Trucks

Loading cars of wallboard, lath and sheathing is done under close
supervision. All possible precautions are taken to insure delivery
of board in good condition, To illustrate the precautions which
are taken, here is the routine which is followed in loading cars:

All cars are carefully inspected before they are accepted for
loading wallboard, lath & sheathing. Any cars with leaky roofs,
broken or unusually dirty floors, etc., are rejected. All loose nails
are pulled from the floors & sides. Any loose boards are fastened
to prevent damage to the load. After the cars have been cleaned and
prepared, the floors are covered with dunnage board and the walls
covered with paper. Only then does loading start. While loading
the cars, paper pads are attached to the side of the cars to protect
the ends & edges of the piles of board, lath or sheathing, Special
care is used to brace, tie and protect the piles, and to prevent
shifting or damage enroute.

Wherever possible, gypsum board products are now loaded into box cars
or on flat cars by fork 1ift trucks. By this method, whole units are
set in place at cne time. Spacers are placed between each unit so

that the forks of the 1ift truck can be easily inserted and withdrawn.

Flal cars are covered & the load held in place with steel strapping,
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A1l rav mat~rials and entire »rocess of manufacture are under the supar-
vision of competent insnmectorse ‘n ins--ctor is on utv at all times and
on all shifts and is resnonsible for the qualit- of the products produced
on that shift. Tv-rv sten in the process is checked h-urly or at fixed
intervals as a maticr of control, ™Minished boards are tested hourly or
rore often for thickness, width, length, bond, nailing proverties, flexie
bility, stren~th, weirht, avnearance, resistance to moisture, etc. All
testsand inspections are recorded on standard report forms which are made
up in duplicate, These revworts are watched by the board nlant supcrinten-
dent as the entries are made throughout the day. The reports when com-
pleted are sirned by the inspectors an? turned over to the board nlant
superintendent and wlant manager for approval, One cony of the renort is
sent to the Paoli Laboratory. These renorts are carefully analyz~d by aill
concrrned and then filed “or reference.

SATPLES e

A1l sammles of wallhoard, lath and shrathine are cut from standard pro-
duction at "ort Todre where the sammle depart-ent is located,
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ASTM, FUDNRAL, ASA »nd ITC.

Refer to the Gynsum L-th and Plaster Mamal, 1965-Edition, -~ Section 5
regarding the Standards under which the ™estwall Gypsum Commany's Gymsum
products are manufactured.

1-ASTYM - Srecificetions

2 ~ Federal - Snecifications
3~ A8 A - Specifications
//‘:’/.: ") SRCEMLE
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LEEN B IBORIG LA~ RALIFIC

INTERDEPARTMENTAL COMMUNICATION DATE: October 29, 1968
TO: All Regional & District Managers LOCATION:
FROM 0. E. Burch ) tocaTion: Portland

suBJECT: New ASTM Standards

Two new important ASTM Standards have been approved as of
October 11, 1968,

Please make note of these two standards on your Product
Specification Directory and inform interested parties in your region
or district that they should be included on their Product Specification
Directory.

The two new standards are--

C 630 - 68 T, Specification for Water Resistant Gypsum Backing Board
(Tile Backer)

C 631 - 68 T, Specification for Bond Compounds (Bonding Agents) for
Interior Plastering

A new Product Specification Directory is now being prepared
and will be ready for distribution soon,

@EB: ksm
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GEORGIA-PACIFIC

GYPSUM PRODUCTS
SPECIFICATION DIRECTORY

SR DA RS & W R o e LN e AR LY

This list proviaes a simple up-to-date cross reterence
of Bestwall products with applicable American Society
for Testing Materials Standards (ASTM Standards),
Federal Specifications and American Standards Asso-
ciation Specifications (ASA). The last two digits in the

ASTM reference number indicate the year of the edi-
tion. Where any specification covers more than one
material the type or paragraph is shown. Items for
which no standard is written are indicated.

GYPSUM BOARD PRODUCTS

THICK- ASTM FEDERAL APPLIED
PRODUCT NESS WIDTH LENGTH | STANDARDS SPEC. UNDER
GP/BESTWALL WALLBOARD
_ _TaperedBdge 1 %" | 4 610 12" SS-L-30c
Square, Tapered or Round Edge " 4’ 671016 1) Gage7 | Type l—Grade R ASA A97.1
2N 4’ 6’ to 16’ 3/20/67
" 4’ 6’ to 16’
GP/BESTWALL INSULATING WALLBOARD % | 4 | 671016 $S-L-30¢
Square or Tapered Edge v 4 |et01e C 3667 | Typelll—Grade R | ASAA97.1
5% 4 6 to 16’ 3/20/67
T S|SI-L-30c R
” ’ , ype lil—Grade
GP/BESTWALL ETERNAWALL™ e 4 8't C 36-67 or Grade X ASA A97.1
Square or Beveled Edge %" 4’ 8’1 Class I
3/20/67
- e N P
GP/BESTWALL FIRESTOP™ WALLBOARD v 4 610 16’ C 36.67 TypeS”SI-L-%Org sex | asaaozs
Square or Tapered Edge 5" 4 6’10 16" | 3/20/67
GP/BESTWALL FIRESTOP INSULATING WALLBD. " , , , 8S-L-30c
Square or Tapered Edge Yer | 4 |671016" Cc36-67 | Typell—Grade x | ASAAS7.1
S 4 | 61016’ 3/20/67
crprsrwal T Backen soaio 1% e T e | coseeat . -
Tapered Edge L7 4 and 12’
GP/BESTWALL GYPSUM SOUND DEADENING BD. C442-67 $S-L-30c _
Square Edge Va 4 8’ |77 1 TypelV—GradeR |
3% 4’ 8’ Std.t S§8-L-30c
GP/BESTWALL BACKER Yo 2’ 8’ Std.t C 422-67 s é¥§§e|\é _
Square or T& G Edge 54" o 8’ Std.1 Grade X
GP/BESTWALL FIRESTOP™ GYPSUM SHEATHING .
Long edges -Tongue and Groove Core-treated | 12" 4 8&9 | C79-67 SS-L-30c —
Tongue and Groove Core-treated ,,,,,1,,,1/3,” 2 8’ §td.t __C79-67 Type li —
Square Edge Non core-treated V" 2 st | C7967 Grade R&W —
GP/BESTWALL DENS-COTE BASE | w»* | 4 a1t | csesest|  — | —
GP/BESTWALL LATH P ¥ 16" 48"
Plain, Pinholath or Perfolath -
' 1, " " 88-1-30c
I e oo G 16 48 Type | ASA A42.4
%" 16" 48" G 37-67 Grade R*
Insuiating Lath Pl Easetmiaiins B o
V2" 16" 48"
Long Lenrg't'riu (Plain Only) : 1 247 é'isitd.T *All Bestwall Lath,excgpt Perfolath, meets Type X
Round Edge or Tongue and Groove Edge Requirements.

tStandard Length—OQther Lengths on Qrder

**Standard Thickness—Other Thicknesses on Order.
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GYPSUM PRODUCTS SPECIFICATION DIRECTORY

PLASTER PRODUCTS

ASTM FEDERAL APPLIED
BRAND PRODUCT STANDARDS SPEC. UNDER
GP/BESTWALL | NEAT BASE COAT PLASTER SS-P-00402a

/ Unhbered Fibered*, and Extra Fnbered" C-28-66 Type il ASA Ad2.1
GP/BESTWALL | LITE-MIX BASE COAT PLASTER | ss-p-00d02a | .

/ Unhbered Flbered (Glass Only) and Masonry Mix C-28-66 Type | ASA A421
GP/BESTWALL | WOOD FIBERED PLASTER C-28-66 SSPo0n2a | Asamdzi
GP/BESTWALL | CONCRETE BOND PLASTER C-28-66 SSPo0Ne | Asadzd
EﬁééEWhLL PREPARED TROWEL FINISH PLASTER ) 1T = — T ASA Ad2.1
GP/BESTWALL 'PREPARED AND FLOAT FINISH PLASTER—White — —_ ASA A42.1

; thibe L . _
GP/BESTWALL | BUILDERS LIME (Autoclaved Finish Lime) C 206-61 §S-L-351 (F) ASA A42.1
GP/BESTWALL SMOOTH FINISHING LIME (Normal Hydrated Mason’s Lime) C 6-61 1" S§8-L-351 (F) ASA A421
GP/BESTWALL SPEEDY MASON s LIME (Autoclaved Mason s lee) C 207498 8§8-1-351 (M) ASA A42.1
GP/BESTWALL MASON S LIME (Normal Hydrated Mason’s lee) C 207-49 N 88-L-351 (M) ASA A42.1
GP/BESTWALL ] KEENE s CEMENT o T C 61-64 SS-P-00410a | ASAAd21
GP/BESTWALL | GAUGING PLASTER--White (SATIN SPAR) C-26-63 SSTooodee | asandzi

Local C-26-63 SSTootea | Asanadzd
GP/BESTWALL | MOULDING PLASTER—WhIte (SUNFLOWER) B C 59-65 -1 =

Local C 59-65 — —
GP/BESTWALL DENS COTE SMOOTH FINISH? C-587-66T — ﬂ —_
*Glass Fibered unless Specified Sisal tTexture Finish on Order
ASTM FEDERAL APPLIED
BRAND PRODUCT STANDARDS SPEC. UNDER
GP/BESTWALL | JOINT SYSTEM MATERIALS C 47564 S075e 66 ASA A97.1
- 'BONDING COMPOUNDS FOR INTERIOR PLASTERING |  C631-66T 1
I . R R I I I
GP/BESTWALL METRO MIX C 317-64 ASA A59.1
Type V
GP/BESTWALL | FORM BOARD C 318-67 S§S-L-30¢ ASA A59.1
Grade R

*Not manufactured by Georgia-Pacific.
Any question not answered by the information on this sheet Gypsum Division field locations have a book of applica-
or available from local sources should be referred to the ble Federal and ASTM Specifications. Each Specification is
General Sales Office. Be sure to give all information as to preceded with a detailed analysis prepared by the Labora-
issuing office, date of specification, job description, loca- tory of which GP/Bestwall products meet the specification
tion, enforcing party, product involved, description of use if and any limitations. The Local Sales Office is authorized
other than normal, amount involved, etc. This is particularly to write a letter of certification in accordance with the

important when special limitations under standard specifi- Laboratory analysis.
cations are involved.

P.0O. BOX 31, PORTLAND, OREGON 87207

L A GEORGIA-PACIFIC [ cyPsuMm DIVISION
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BESTWALL GYPSUM

COMPANY

American Gypsum Co.
Barrevt Division
Restwall Gypsum Co.
Celotex Corporation
Dierks; Inc,

Fiberboard Paper
Products (Pabco)

Flintkote

Grand Rapids Cypsum
Kaiser Qyvsum Co.
National Gypsum Co.
Republic Gypsum Co.
Ruberoid

Texas Gypsum Co,

U.S. Gypsum Co.

GYPSUM WATTBOARD MANUAL

Co.

1965 EDITION

COVMPADNY

SECTINN L

Canc

PLANTS
VAIN PLANT % Bd Pl, Bd. Pl & Bd,
Albuquerque, N.M, 1
New York, N.Y, 1
Paoli, Pa, 9
Chicago, Ill. I
Briar, Ark, 1
San Francisco, Calif, L
New York, W.Y. 5
CGrand Rapids, Mich. 1
Oakland, Calif, 7
Buffalo, N.Y. 2 18
Duke, Okla, 1
Wheatland, N.Y, 1
Nallas, Texas 1
Chicago, I11l. 26

TOTAL 82

2/1/65

els previous
iscue

INDUSTRY

POSITICON
BOARD
ONLY

o

(=)
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BESTWALL GYPSUM OCOMPANY

GYPSUM WALLBOARD MANUAI_,. _S_g_y_g.r:_ ‘.‘i
Sub-section A

1965 EDITION

WAL POARD PRODUCTS

(a)

.
(2
N

()

Bestwall Gypsum Wallboard is available in square edge, tapered edge, or

beveled edges., Thicknesses available are 1/L4%, 3/8", 1/2" and 5/8" thicl-
nssses and LB" widths, Tapered edge differs from square edge in that dur-
ing manufacture vinyl tapes up to 1/32% thick are inserted under the edges
of the board. This holds up the edges of the board, taking the shape of
the vinyl tape, until the core hardens and thus produces a taper on the
face, Beveled edge board is made by making three score marks on each edgs
of the paper and then forming each edge one half perpendicular and the other
half at a L5° angle, All thickness boards are bundled two pieces to the
bundle,
NOTE: -~ Refer to the Brochure "Gypsum Wsllboard Products™ Fils
No, 23-L for additional information on Wallboard Products,

which need not be repeated here,

insulating Gypsum Wallboard is well presented in the brochure. Some concerns
laminate with a paper backed foil which naturally presents a smoother wrinkla
free foil side, Bestwall laminates with a bare foil which will reflect even

the texture of the backing paper which in no way deters from its end use.
Insulating board is shipped bundled with the ivory faces together, and the

foil side out being prctected by total wranning with paper and edge tapes

and protector and tear stripse

Gypsum Sheathing is largely made with a water repellant core which is
water-proofed with a wax-asphalt emulsion. It may be obtained unireated
with the normal white wallboard core on special order. The treated board
meets A.S.T.M. designation C79-5Lk, The cover papers on gypsum sheathing
are colored black and the face has a large yellow imprint with the Besbwall
brani name,

New Improved Firestop has been given additional fire resistance compared to
the original Firestop board, It is made in the same manner as regular Bzstwall
except that special ingredients (textile glass fiber and raw vermiculite
unexpanded) are added tc the core in carefully controlled amounts so that
Bestwall. Firestop lends increased fire resistance to construstions in which

it is used, The face is printed to indicate it ie Bestwall Type "X? fireproo*
board,. This is sc bulldlng inspectors may see thuei Tyme X! board is
installed on the proper walls necding extra fire protection.

5/6 Firestop Grpsum Backer has the same; superioxr cor
trr. New Improved Firestope Head the brochure for deteai

e
1

ciharacteristics as
q

1s cn its uses
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(£)

(g)

(h)

{1)

(J3)

(k)

Subt-Sects.on A

Tile Backer Board is a new product added to Bestwall's line of Wallboard
products. It is essential that the special self-adhering vinyl tape supplie
by Bestwall is used with this board to seal joints, cut ends and edges, I£
used in showers it is recommended that it be treated as advised by the
Gypsum Association in that the full surface be first water-proofed with the
recommended tile adhesive,

PRE-DECORATED GYPSUM PANELING

Eternawall is regular bevel edged wallboard that has a vinyl sheet laminated
to the face and around the edge onto the back. There are now 5 standard
colors and a new standard true wood appearance vinyl called Woodnere Walnut,

A new feature is the wrap around of the edges which insure adeguate adhesion
at these places, Nails are available at the plants to use with the 6 standard
finishes. A Decorator line of Eternawall is also available with a multitude
of colors and patterns., These special vinyls are subject to minimum orders.

There are now 5 lines of wood grain paneling called Tru-Grain. All except
Knotty Pine have a random nlank design of black depressed lines, The Knotty
Pine design shows a plank design in its photographic reproduction. Block
headed nails are available for the Li tru-grains with the random plank design.
All Tru-Grain paneling are now square edge boards, Knotty Pine, Honey Aspen
and Mellow Mzhogany are finished with a durable transparent coating that will
withstand repeated cleaning. The Deluxe Tru-Grain panels Fruitwood and
Heritage Cherry offer additional durability. Deluxe Tru-Grain has an

“additional 2 mil clear vinyl coating,

Formboard is made 1/2" thick and 32" wide for use as a support for poured-
in-place gypsum roof decks. Both cover papers on formboard are heavy and
strong to lend strength and rizidity during the pouring of the gypsum
fibered concrete. The face paper is treated .in manufactute with a fungicids
so that mold growth will not occur during the relatively long drying periad
required for poured-in-place decks. The back paper has a soft absorbent
face liner to promote good adhesion between it and the gypsum concrete,

The formboard then acts as a tension member of the roof deck which insures
high strength.

Laminated Constructions: Refer to Section 6 - Sub-Section B. There is a
technical Data table on various constructions giving fire ratings; sound
transmission, building codes, etc. - Section 7 - Partition and Ceiling Systems,

Joint System Products are dealt with briefly at the back of the Sweet'!s
Bestwall Gypsum Wallboard Products literature, References sre given of
more detailed direction for the use of these products. Section 6 - "Joint
Treatment",
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GYPSUM ASSOCIATION

201 NO. WELLS ST., CHICAGO, ILLINOIS, 60606
1350 N. HIGHL AND, HOLLYWOOD, CAL.IF. 90028
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Bulletin

RECOMMENDATIONS FOR STORING AND HANDLING OF GYPSUM WALLBOARD

One of the many problems involved in the handling of gypsum
wallboard involves proper support and placement of risers in storage. This
is particularly important in those instances where the warehouse handling
is mechanized and the majority of the board is transported with a fork-
lift truck. Therefore, the Materials Handling, Loading and Stowing Commit-
tee presents the following recommendations relative to storage and handling
of gypsum wallboard.

Diagram No. 2 shows the recommended number of risers for the
various lengths of board, regardless of thickness. The span between risers
should not exceed 48 inches under any circumstances. With slow moving
items that require prolonged storage, the wavy edged board problem can be
solved by reducing the span betw.en risers to 24 inches. Materials used
for risers should not be less than 6 inches in width. Great care should
be exercised in placing the risers and, as the units are tiered, the risers
must be aligned from bottom to top so that each tier rests on solid bearing.

Diagram No. 1 shows the correct method of placing risers
where the wallboard is tiered several units high. It also shows what can
occur if the placing of risers is not done in accordance with the
recomnendations.

Dry storage is essential and weather protection should be
provided for all storage of gypsum products.

When board is handled by hand from delivery truck to the
building where it is hung, the bundles should be carried on edge. It is
preferable to pile the board flat down at the destination. Care must be
exercised in turning the board from vertical to horizontal as it is piled
(diagram No. 3). The most satisfactory method is to stand the board on
edge at the near side of the pile as close to the edge of the pile as
possible. Tip the board from vertical toward the stack and let it drop
on the top of the pile. The air cushion developed as the board drops will
be sufficient to prevent cracking, providing the board as it falls in place
does not hang over the far edge more than an inch or two. A great portion
of the board cracked on the Jjob or after it is hung can be traced to
improper stacking on the job site, or in the dealer's warehouse.

This information bulletin is released by the Materials
Handling, Loading and Stowing Committee of the Gypsum Association as part
of its over-all program for recommending procedures that will reduce the
possibility of damage to gypsum products from incorrect handling both in
transit and after it has been delivered to the dealer's warehouse.

St

SGP 0025464



DIAGRAM NO. 1

o

vy y v vy ¥
1 )
yv Yy v y v
i l | 1
§ 1 1 ! :
Yy v Yy
N m 5 1
CORRECT METHOD OF PLACING RISERS
(DOTTED ARROWS INDICATED LOAD)
1 I t

INCORRECT METHOD OF PLACING RISERS
(CUMULATIVE PRESSURE ON LOWER
UNITS CAUSES SAG OF WALLBOARD.)

DIAGRAM NO. 2

4x6

— 3 RISERS

RECOMMENDED PLACEMENT OF RISERS FOR
WAREHOUSE STORAGE OF GYPSUM WALLBOARD

o

RISERS EQUAL DISTANCE APART

n i

4x7 -~ 3 RISERS

-

RISERS EQUAL DISTANCE APART

LI

4x8 -~ 3 RISERS
—E
RISERS EQUAL DISTANCE APART
L0
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DIAGRAM NO. 2 (continued)

NOTE:

4x9 - 4 RISERS
| .
2 CENTER RISERS 8" APART
N
4x10 -~ 4 RISERS
B
2 CENTER RISERS 8" APART
L]
4x12 - 6 RISERS
.
2 AT EACH END 8" APART AND 2 IN CENTER 8" APART
— W .
4x14 - 7 RISERS
I | T
L L L
4x16 - 8 RISERS
| . N
L] L | L___J

1) THE NUMBER OF RISERS RECOMMENDED APPLIES TO ALL THICKNESSES OF BOARD OF

THAT SPECIFIC LENGTH.
2) MINOR ALTERATIONS IN LOCATION OF RISERS MAY BE REQUIRED TO ADAPT TO

DIFFERENT FORK SPACING.
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DIAGRAM NO. 3

RECOMMENDED STACKING OF GYPSUM WALLBOARD
(MANUAL HANDL ING)

—
-~
- - /\/
Y 4 ¥ / N\
K~ — K RN
~ | S
/ N g
{
+ V p—
:___//
— PLACE EDGE OF EACH
] BUNDLE AT EDGE OF
STACK.
CORRECT METHOD - FLAT STORAGE OF GYPSUM
WALLBOARD HANDLED MANUALLY
INCORRECT - WALLBOARD WILL BREAK AT OVERHANG
/ om———
- > '
7 yd /7
¥ # /
/ / /
b= vty —
d 1 L :
L~ ¥ 7 =
- - - - - - = = - WALLBOARD
WILL BREAK IF
NOT SET ON
EDGE OF STACK
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