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This invention relates tg plaster compositions

and to products made from such compositions.
Where plaster compositions have been utilized

4 in the past to produce either plastered walls,
Dlaster wallboard, or plaster casts of various
kinds, the resulting cast= have in most instances

R been relatively hard to handle and use because

of the relatively frangible character of the plaster
composition after setting in the cast or finished
form. Sinece such plaster compositions have
been utilized in making plaster walls or wallboard
for use in building, efforts hsve been made in
many different ways to render such plaster casts
or plqster walls or wallboard more resistant to
cracking and to make these products more re-
sistant to rough handling and more readily work-
able in the ususl building operations and wuses.
For example, in wallboard and plaster walls,
after they have been put in place, it i quite
-important that the walls be readily workable in-
sofar es the pounding of nails and the like into
i such walls may be concerned.
i In an effort to impart more desirable physical
! characleristics to plaster walls end wallboard,
such as resistance to sudden, localized forces,
j meny different ways or expedients have been
employed. For exampie, the plaster composition
utilized in the making of wallboards has in many
Instances been made 8o as to incorporate g, fairly
Jarge percentage of fibrous organic material such
as sawdust, sisal fibers, paper pulp and the like.
Study of such prior gypsum plaster wallhoard
indicates that while these expedients serve to
increase the nailability, certain disadvantages are
encountered, and particularly §t is found that
the relaiively high percentage of such filler or
the like that must be used in such instances
serves to correspondingly reduce the amount of
plaster that is used, and the resulting plaster
well or wallboard possesses less strength than is
desirable to resist the stresses and strains applied
to such structures.
’ Another characteristic that is extremely de-
! sirable in plaster compositions that are used for
bullding purposes is the workability of the re~
; sulting cast insofar as sawing or cutting may he
¢ concerned after the plester has hardened or been
put in place. For example, normal building con-
struction in meny instances requires that an
opening be cut into a plaster or plasterboard wall
so that an electrical outlet box may be mounted
in position, and this opening must in many in-
stances be cut into the ceiling of a room. In
such instances it is found with conventional
plaster compositions that there is a tendency for
the plaster to break away from and at an angle
to the line upon which the cut is to be made, and
there is also 2 tendeney for the plaster to break
epart into fine dust, and this breaking and dust-
ing, of course, is undesirable, particularly when
the work is being done in a home or the ke thai,
is ocoupied. -
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Thus, in the use of plaster compositions such
as those herstofore employed, the workability of
the set plaster composition has in many instances
heen adversely influenced by the presence of the

& sisal fiber, sawdust or like Allers that have been
used, and it is an fmpor!-nt object of the present
invention to enable the physical characteristics
such as resistance to shock, nailability, flexibility,
strength and similar characteristics of plaster
casts to be enhanced in a simple and economical
manner and in such a.way that ready workability
of the set composition is attained. Another and
related object of the invention is to accomplish
this in such & way that the mixing and forming
operations that must be applied to the plaster
composition may be readily and easily performed.

It should be observed also that in some in-
stances asbestos has been used in plaster. In one
such use the asbestos fiber has been added to
plaster primarily to improve the plaster work-
ability or trowelling characteristics while in
another instance, in the Croce Patent No.
2,526,086, such ashestos fiber was added as a
means for retaining en expansive component of
the plaster composition in place in the set cast.
In each case the amount of asbestos was quite
high, and the water absorptive capacity of the
ashestos has increased the drying time of casts
thus made.

Another important and desirable physical at-
tribute in plaster casts, walls, and wallboard is
high resistanee to cracking due to settling stresses
or fire, and to ensble a marked improvement to
be attained in respect to this important physical
characteristic of plaster casts and the ke is
another important object of this invention.
Another and related object is to enable plaster
compositions to attain such improved resistance
to cracking end breaking when used in the ordi-
nery manner to produce casts, walls, wallboard
and the like.

When plaster wallboard is put in place on walls
or ceilings, it is secured in place by fastening
elements such as nails, clips, screws or the like,
and the permanence of such fastening is de-
pendent in & large measure upon the shearing
strength of the wellboard at its line of engage-
ment with such fastening element. This ares of
critice]l shearing strength has often constituted
the point of first failure in such walls or ceilings,
and it is therefore another important object to
£0 constitule & plaster composition that plaster
wells or wallboard made therefrom will exhibit a
materially increased shearing strength: and s
related object is to accomplish this in a simple
and expeditious manner,

It has long been recognized that .there are
many disadvantages and objectionable features
Involved in the employment of ashestos fibers or;
organic fibers guch as sisal fiber, wood fiber and
paper pulp in plaster compositions and wallboard;
such disadvantages including the necessity ﬂ?.-
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w
using added mixing water, with its resulting re-
duction in strength and increase in drying time
for the casts, coupled with the further fact that
the organie fibers eonstitute a fire hazard in a
manufacturing plant, and that such organic fibers
disintegrate at relatively low temperatures. Buch
disadvantages are eliminated under the present
invention by affording a gypsum plaster compo-
sition which utilizes drawn textile glass fibers as

5

a bodying and strengthening component i such 10

& way and with stch efficiency as to be sconomi-
cally practical and in such a way that the mixing
end forming, shaping and drylng operationg in
respect to the mixed plaster or slurry may be
readily and easily performed.

It is well recognized that the use of plaster or
plaster wallboard as a wall surfacing in build-
ings serves as a protection against the destruc-
tive action of fire, and many efforts have been
made to increase the fire resistant or fire re-
tardant action of gypsum plaster walls. Such ef-
forts have in most instances centered about the
charaeter of the lathing employed, while in en-
other instance s heat-expansive material has
been added to the plaster to compensate for heat-
induced shrinkage of the plaster in the event
of fire, as described in the aforesaid Croce pat-
ent. If is another important object of the pres-
ent invention to enable high fire retardant char-
acteristics to be attained in plaster compositions
and products in an improved and simplified man-
ner, and related obiect is to atirin this resujt
with the minimum of additives so as to thereby
enble the maximum ratio of plaster to be used.

At the outset it should be noted that suggestions
have hereofore been made concerning the use of

glass fibers, glass wool or mineral wool h
‘f:umgrmmx ¥ Qsoreggthenln purpose
ot or_Stri g purposes,
'Ers*u“cu*pmi-‘sﬁife‘sﬁons along this Hiie ha
* been found to be unworkable In a commercial
sense, particularly insofar as plaster molds, casts,
walis and wallboard were concerned. This im-
practicability of such prior suggestions has re-
sulted from the tendency of the glass fibers or
minerel wool to form agglomerate messes or balls
in the mixed plaster or slurry, as contrasted
with the desired dispersal of the fibers uniformly
throughout the mixture. In contrast to such ob-
Jectionable action of glass wool or mineral wool
as suggested in the prior art, the present inven-
tion attains substantially complete and uniform
dispersal of glass fibers in gypsum plaster slurry
so as to thereby attain a radicel improvement in
the desirable physical characteristics of the re-
sulting casts, and this is attained at a relatively
low cost and In such a way as to simplify and fa-
cilitate the manufacturing and other operations
invelved in the mixing and forming of the slurry.
Glass fibers may be classified generally in two
main categories or groups as blown glass fibers
or as drawn textile glass fibers, and while these
classifleations are based upon the method of pro-
duction of the fibers, there also are many definite
and important distinetions between such groups
‘as to physical characteristics and properties of
the fibers as well as in the relationship of the
individual fibers to each other. Thus, blown glass
fibers are formed by steam blowing of a molten
glass stream to attenuate the stream into small
diameter fibers, and such fibers take & form
known generally as glass wool or mineral wool
in that the fibers are not straight and are inter-
laced In a random relation with each other, The
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wool, and separation of individual fibers from
the mass is quite difficult because of the curled
and interiaced or matter relationship of the fibers
in the mass. Such separation of individual fibers
from the mass is also rendered difMcult by resson
of the relatively low physical strength charac-
teristics of the blown fibers which bend quite
easily and tend either to retain their bent form
or to break at the bend,

The drawn textile glass fibers are on the other
hanq, produced ss continuous filaments, each of
which is discharged in a molten state through
an orifice and Is attenuated by winding on a high
speed winding drum. In the production, wind-
ing and handlng of drawn glass fibers or fila-~
ments it 1s essential that » great mony such ex-
tremely fine filments be grouped into strands each
containing from one hundred to severa] hundred
individual filaments so that the forces that are
necessarily involved in the high speed handling
will not cause breakage of the filaments. Be-
cause of such grouping, the abrasive character
Of the glass mekes it nécessary as & practical
matte i1 =
MCRES 10 prevent abradlfy Betion Belwesl TiE—
several grouped ‘filaments nf- each SLrENT AT
Etum.th&stmdsihauorm.the.roviq;. Such
protective coating material is usually termed the
“bonding” materinl although the sctusl bond-
ing action in the case of some of the commonly
used coating materials such as a starch coating
Is relatively slight, so that the fibers or Maments
may in such instances be seld to be loosely hond-
ed or loosely associated. In other instances, the
coating material may be of such a character as
to hold the filaments of the strand quite perme-~
nently together and some thermoplastis resins
when used as the bonding material act to pro-
duce such a strong bond in the strand.

Under the present invention, resort is had to
the use of the more costly drawn textile glass
fibers that are loosely bonded or loosely asso-
clated and by attaining complete dispersion of
such fibers in the mixture in the manner de-
seribed hereinafter, the full strengthening and
bodying effect of each of the individual fibers
is realizeq with the net effect that the quantity or
vroportion of the drawn glass fibers is minimized
and the use of the costly fiber is rendered prac-
ticalin an economic sense,

The drawn glass fiber component of the plaster
comnosition s afforded by a small percentage of
drawn textile glass fibers cut into short lengths

and incorporated in the gypsum plaster, snd.sych
<d§-Xw B 2. fg Ay

of different diameters but are in any event ex-
tremely small or fine. Thus, 8 fiker having a di-
ameter of about 0.00024 inch which i5 com-
mercially avaflable, has been found to be highly
e;ff:itive as will be deseribed in detail herein-
after,

The glass fiber material utilized under the
Present Invention is one that is loosely bonded
or associated as by a honding 3

e 5 :b S, With-'
in the range of ¥ inch to one inch 50 as to afford
short sections or bundles of fibers, each bundle

- being formed by a cut length of a strand, and

it has been found that a length of about one-
half inch is very satisfactory. Under the pres-

.. » Fd i
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ent invention the binder is afforded by & water
softenable or a water
8te aterial-v e

IS TOUNd That witll 5 ) v B
filaments which make up each bundle or short
section of strand tend to remain together in
their bundle in the course of a short dry-mixing
operation with the other components of the
plaster composition, although there is a substan-
tial separation of the fllaments from their
bundles as such dry-mixing progresses.

In this short bundle-like form, the strength
and resilience of the bundles and of the fibers is
sufiiciently high to prevent breaking of the
strand or the individual fibers or filaments by
the forces that may be applied thereto in 8 mix-
ing operation. Moreover, the strength and
springiness of the individual fibers and the
bundles as compared to the forces that may be
appled thereto in a dry or wet mixing operation
with the plaster is sufficient to prevent the for-
mation of swirls, balls or agglomerate masses.
Hence, in mixing operation that is applied to &
composition which includes relatively short
bundles of loosely bonded drawn glass fibers as
aforesaid is effective primarily to produce uni-
formity of distribution of the bundles and in-
dividusl fibers throughout the masa of material.
[ As hereinahove pointed out, the dry mixzing oper-
! ation does in fact cause separation of individual
' fibers or small groups of fibers from the bundles,
Iﬁ but such action is relatively tlow go long as the
| water soluble or water softenable binder is not
! subjected to the action of water. Such dry mix-
" Ing may, of course, be carried on until the fibers
- have been completely separated from their
bundies and completely dispersed in the dry mix,
but this is usually considered unnecessary in view
of the ease of dispersion in the final wet mix.
The preliminary distribution of the bundles and
individua] glass fibers in a short dry mixing oper-
ation serves, however, to simplify small batch
usage of the mixture, as well as to simplify the
wet mixing operation and when the water i3 fed
into the plaster composition in the wet mixer,the

CcCally compierd

e

soluble material such a8 8
e g i

6
present invention attains the desired improve-
ment in the physical characteristics of the re-
sulting casts, as will be described in some detail
hereinafter. -

8 _Therp ght of 1 )
on is from 0.03% .
s composition being afforded by calcined gyp- |

sum plaster, and the length of the fibers mey be
10 varled between about % inch and one inch, and i
is to be understood of course, that the present in-
vention contemplates the use of small added
quantities of retarders, accelerators, stggs_hgs_g_
core adhesives and thelike-in-gecordance wi
pra - a8 well as the addition of weight
reducing foam and core adhesive when the pres-
ent invention is employed in the manufacture of
gypsum wallboard or like products.

For purposes of comparison with conventional

20 gypsum wallboard, wallocard was made in half
inch thickness in a board plant with the usual
equipment to afford four different kinds of board
in substantial quantities, the first of which was
a conventional paper surfaced board, identified
25 hereinafter as board A, including 2%% of saw-
dust as well as the nsual amount of core adhestve,
and the usual amount of weight-reducing foam.
The usual amount of core adhesive is about 1%
or less of the combined weight of the dry constit-
30 yents, and in the present instance % of one
percent of gelatinized starch was used, based on
the :ombmed weight of the dry plaster and saw-
dust.
Boards B, C and D were prepared with the
85 same paper, and the same core adhesive and
foam content, but the sawdust component was
climineted, and board B contained 0.05% of
drawn textile glass fiber in % inch lengths and
dispersed in the mixture as above described:
40 board C contained 0.1% of such fiber; while
board D contained 0.25% of such textile glass
fiber. By reason of the reduction in fiber content
that was effected in boards B, C and D, there was
of course a carresponding increase in the amount
48 of gypsum plaster employed.

With the exception of the elimination of the
sawdust component and the use of small quanti-
ties of drawn textile glass fibers in boards, B, C,
and D; these boards were in 211 respects the same

15

dFawn glass fibers 50 85 the regular board A which was made to serve

SSparation .
’fyo&?:eﬁ*bmmmmumﬁ@g'
glass Hbers are almost completely dispersed

as a standard of comparison.
After the aforesaid boards had been made,

“a_uniform JRANDET THT ouzhout “the body of the-  these boards were subjected to a serles of some-
slurry. _Then in casting what empirical tests designed to afford a more

Then in the MoRmE of
tion the individual glass fllaments are uniformly.

ocated VAToUEHONT the mass with what might be

opera-..

55 or less numerical basis for comparing the vari-

ous desirable physical qualities or characteristics

termed dom dispersion 8s to relative direc-_  of such boards. The results of these tests are
tion Wwithin the , and 1 agon of this.  included in the following table, and the precise
“Thorolgh disperstonand the Tandom relationship”  nature of the tests will be described following
__gg/the,dixer]m_nf_ﬁlﬁdlﬂdual fibers that the 60 such table:
Table I
oard B, 0. Board A,
B nwoom nw%&_m% Boar%‘]))&o.w% Hogula
mwé%ig"?“ ];g&t: _’:::bor . i:inuh ::m :.mches.
+ DTOP 0! ecar] FIICNES. - pnceonn €8, naae 1. M.

mﬁ’n Furn m!dway: vgztl‘;v:e}g 48 minutes plusi..| 45 min, plus___{ 45 min. plus...| 163¢minutes.

Nmmmgm”b e — T e R T ‘°°“go.

‘Hammez blow. v o
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. The whipping test is one that is quite impor-
tant from a practical standpoint in that it simu-
lates a condition that is often encountered in
the handling or installation of plaster wallboard.
Thus in this test the opposite ends of 4 foot by
8 foot sheet of plaster board are grasped by two
men and the board is moved up and down so as
to cause the central portion of the board to bow
downwardly and then upwardly with what might
be termed & whipping action. In such handling,
any weakness in the board is liahble to cause
breakage, and by counting the number of whips
or up and down movementis necessary to brezk
such & board, 2 numerical index is afforded which
is representative of the strength characteristics
of the board.

The shock test was made by supporting a piece

of board one foob wide and four feet long on
three feet centers, and in this instance the grain
of the paper extended transversely of the width
of the sample. A loading board was then placed
in the center of the span and a sling arrange-
ment was attached to the loading board. A
weight of 660 grams was then attached to the
sling by means of a rope. This weight was raised
up one inch and then dropped and this dropping
action wes repeated through progressively larger
distances, the increase between drops being one
inch in each instance, and this was continued
until failure or breakage of the test board. The
results of this test were indicated by the number
of inches of the final dropping movement of such
welght.
_ In the furnace test the board samples were
nailed on 8-inch centers to the lower faces of
‘joists spaced on 16-inch centers and a 4% T,
Joad was placed on the bosrd midway between
the joists. The poard as thus supported formed
what may be termed the upper wall of the fur-
nace and the temperature developed in the fur-
nace was substantially 1200 to 1300 degrees F. at
the end of 15 minutes and was thereafter main-
tained at 1300 to 1500 degrees F.

The nailing test is performed by driving 5
penny cement coated wallboard nails into a wall-
board near an open or cut edge, and cbserving
whether and to what extent the plaster core splits
out or breaks. The first such nail was driven
&t a point 33 inch in from the cut edge of the
board, and successive nails were driven at points
located progressively close to such edge.

The break test was performed by cutting one
paper cover of the board slong a straight line
entirely across the sample, and then breaking to
determine whether the board would break along
a straight line as is desired in use of such board.

The test relating to resistance to hammer
blows was performed by striking the boards near
an open or cut edge and at different distances
from the edge, and the quality of the board in
this respect is judged by the extent to which the
core shatters or flies out of such edge in response
to the blows. :

The tests included in Table I show that as com-
paréd with conventional plaster wallboard as rep-
resented by board A, boards B, C and D attain
a marked improvement in respect to fire resist-
ance, while boards C and D attain satisfactory
éharacteristics in the other testa.

Tn a fire test conducted on board D, herein-
above described, at the Underwriters Labora-
tories, Chicago, Ilinols, such board was installed
as the covering on a load-bearing partition and
‘tested according to the Standard Methods of Fire
ests of Building Construction and Materials,

PR .

A. S. T. M. Designation E119-50. In such test
hoard D attained a fire resistance rating of 51
minutes, 25 seconds, which far exceeds any rat-
ing given any half-inch, paper covered plaster-
board heretofore tested in such a load-bearing
partition fire test. One highly significant fea-
ture of such test was that in contrast with the
cracking and falling of the plasterboard which
was always experienced in prior load-bearing

10 partition tests of ordinary one-hall inch plaster
wallboards, board D remained intact and in place
on the wall or partition at the end of such 51-
minute, 25-second period, and the fallure which
determined the extent the rating granted was

15 based on weakening and howing of the studs due
to charring.

Tt is recognized, of course, that in plaster wall-
board, particularly in relatively thin wallboards,
the strength characteristics are influenced in a

y large measure by the strength of the paper liners
and in order to afford a basis for determining
the action of the drawn textile glass fibers in
the absence of such paper liners or the like, slabs
were made in half-inch thickness and without

25 baper liners. in the following table, slabs of
this kind are shown which were made without
fiher content of any kind and with 2% of fine
fibrous sawdust as & fiber, in addition to several
different samples including different percentages

g Of drawn textile glass fibers cut in half-inch
lengths as hereinbefore described. These sam-
ples of course did not include weight-reducing
foam, nor did they include core adhesive, but
were made solely with gypsum plaster, or with
plaster and sawdust or drawn textile glass fibers
&s indicated in the following table which shows
the transverse strength of the respective samples.

Results of these tests:

Table IT
40
Weight
R | oune | SRS
I of Width
45 Ibr. Inch Lbs.
NO FIDOY .o eaemneeanacze 212| 0.5 50.1
297, Fine Fibrous Sawdust. . 2.04 0. 530 48,1
087, Fiber Qlass.... Z04| 0530 0.1
7, Fiber Glass___ 204| 0.5% 5.5
Fiber Glass..._- 204| o518 8.5
11% Fiber Glass_.._ 211| 0.6 69.0
b

The tests relating to the transverse strength
of the board were in the nature of beam tests in
_ which a sample of about 16 inches in length and
55 12 inches in width was placed across two knife-
edge supports disposed 14 inches apar$, and a
. load was applied gradusally by 2 knife-edge mem-
_ber to the upper face of the sample midway be-
tween the two load supports.
go In the foregoing examples and tests it was
observed that the presence of core adhesive such
as gelatinized starch in the commercially pro-
duced-wallboard samples B, C, and D had the
effect of increasing the bond of the set gypsum
¢5 Wwith the drawn glass fibers,

In all of the examples of the invention it was
observed that at least one desirable characteris-
tic in the cast was enhanced by the presence or
use of drawn textile glass fibers, and this was

70 particularly true in respect to resistance to the
heat of a fire.

The advantageous characteristics have been
described herein as observed in plasterhoard ov
in thin casts or panels, but it will be evident that

75 these improved characteristics are applicable to

» Rl
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plaster molding and molded plaster products gen-
erally,

From the foregoing it will be apparent that the °

present invention enables gypsum plaster to be
bodied and strengthened in a practieal angd eco-
nomical manner through the use of drawn textile
glass fibers 80 that the physical characterdstics
of the resulting casts are improved in many dif-
ferent ways and to a great and unexpected ex-
tent. In the ensuing claims, terms such as
“strands,” “strand sections,” or “bundies,” refer
to the basic glass textile units which are formed
in the manufacture of glass textiles, each such
unit comprising a multiplicity of individual glass
textile filaments; and the individual filament
components of said basic glass textile units are
denoted by the term “fllaments.”

We claim:

1. In & method of producing gypsum plaster

casts, the steps comprising introducing short see- *

tions of textile glass strands into & gypsum plas-
ter, each strand section comprising & plurality of
substantially straight, resilient, textile glass flla-
ments, sald filaments being sufficiently weakly
bonded into said strand section to be capable of
ready separation therefrom during agitation with
sald plaster, and agitating said sections and said
plaster to reduce said sirand sections to their
indivi €] sald agitation continuing

dpdividual filaments,
until said_individual flla re individually
and uniformly distributed throughout said gyp-

suin plaster.

2. The method recited in claim 1, wherein said
individual glass filaments comprise not substan-
tially more than 1.0% and not substantially less

* than 0.03% by weight of the total weight of the

gypsum plaster and individual glass filaments.

3. In & method of producing gypsum plaster
casts, the stéps comprising cutting into short
bundles glass textile strands, each bundie con-
sisting of s plurality of individual, substantially
straight, resflient glass textile filaments bonded
together by & water-softenable binder with a suf-
ficiently weak bond to enable separation of sald
filaments from seid bundles during agitation for
mixing said bundles with a plaster and water,
introducing said bundles into gypsum plaster, and
agitating said bundles in said plaster in the pres-

ence of water to disperse individusl filaments ,

from said bundles throughout said plaster.

4, The method recited in claim 3, wherein the
individua] glass filaments comprise substantially
less than 1% and not substantially less than .08%
of the total weight of the gypsum plaster and
individual glass filaments.

5. In a plaster board, & body member having
paper covers on opposite faces thereof, sald body

30

40
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member comprising set gypsum plaster as the
major ingredient, and also containing a rein-
foroing ingredient consisting essentially of short,
substantially straight, resilient, flexible, individ-
ual textile glass filaments, said individual textile
glass fllaments being individually and uniform-
ly distributed throughout said body member.

6. The combination recited in claim 5 wherein
said ihdividual filaments comprise not sub-
stantially less than .03% and not substantial-
1y more than %% by weight of the total welght
of the gypsum plaster and filament components.

7. A composition convertible by water addition
and mixing to 2 moldable and settable plastic
mass, said composttion comprising calcined gyp-
sum plaster as thé major ingredient and short
sections of glass textile strands each composed
of substantially straight, resilient, flexible, in-
dividua] textlle glass fllaments, bound into said
strand sections by a water softenable binder, said
filaments lying closely together in substantially
parallel relationship in said sections, and the
bonding of said filaments being sufficiently weak
to enable separation of said filaments from said
sections and dispersal thereof Individually
throughout said plaster as an incident to agite-
tion for mixing said sections and plaster in the
presence of water,

8. A composition as recited in claim 7, where-
in said sections of textile glass filaments com-
prise from 03% to 1% by weight of the total
weight of the gypsum plaster and glass filaments.

9. A cast resistant to fire and mechanical shock
comprising set gypsum plaster as the major in-
gredient, and also containing a reinforcing in-
gredient consisting essentially of short, substan-
tiaily atraight, resilient, flexible, individual tex-

tile glass Allaments, sald individual textile glass .-

filaments being distributed individually and uni-
formly throughout said cast.
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