
La uigned by the appEcant(s), if individuals’. If applicant is a Company, this declaration must be signed by a person o
its behalf and the Company seal or stamp should not be applied.)

INSTRUCTIONS

(a) Insert No. if
available.

<b) Insert full uamft(·) 
of appllcaat(s).

<e) Insert title of 
Invention.

Forms 7 and 8

COMMONWEALTH OF AUSTRALIA 
Patents Act 1952-1962

1-2329

DECLARATION IN SUPPORT OF A CONVENTION OR NON-CONVENTION 
APPLICATION FOR A PATENT OR PATENT OF ADDITION

In support of the application No. (a)—E.CXZ.U.5.8-7./-Q.Q.15.6.—(U.§.5.ii...§.3.ii3J5)------
made by (b). UNITED STATES GYPSUM COMPANY

for a patent/patent of addition for an invention entitled (c)----------
LIGHTWEIGHT JOINT COMPOUND HAVING IMPROVED PAINTABILITY

• ft · <• ft

(d) Insert full uamft(s) 
of dftclarant(s) who 
most be PERSON 
or PERSONS, NOT 
ft corporat* body. 
(See bead MU).

(·) Insert sddress(M) 
of deelsrsnt(B).

I, (d)... ARTHUR GAYNOR LEISTEN

of (e) UNITED STATES GYPSUM COMPANY
101 SOUTH WACKER DRIVE

(f) Delete entirely if 
nppliesnt II 
corporate body.

(s) Delete entirely If 
applicant is 
person or persons.

S ft A 
• ·w . (M Delete entirely if 

Convention priority 
» NOT claimed. „ 4 s

s · (h)*
*· 0) Insert country In

which first basic 
application was

, · filed.
• - (J) Insert date of first 

* * basic application.
• (k) Insert full nft»ft(e)

of basic 
spplicant(s).

(I) Delete entirely If 
applictnt(e) NOT

• · · , Inventor(s).
* «■>) Insert full naiae(e) 

of actual 
Inventor(s) If 
nppllcant(s) NOT 
Inventor(s).

(a) Insert sddreM(aft) 
of actual - 
inventor(s)lf 
appllcant(s) NOT 
Inventor(a).

• ftft ft

(ft) Recite manner in 
which appHcar. .(a) 
derlvefs) t'*'· · from 
actual Invr a (,·(■) if 
applicant *d) NOT 
Inventorfs),

_ CHICAGO, ILLINOIS 60606, U.S.A.......................................... ........................... .
do solemnly and eincerely declare aa follows:—
1. (f) I am/We are the applicant (s) for the patent/patent of addition.
1. (g) I am authorized by the abovementioned applicant for the patent/patent o: 
addition to make this declaration on its behalf.

'2. The basic application (s) as defined by Section 141 of the Act was/were made in the 
following country or countries on the following date(s) by the following applicant (s) 
namely:—
in (i) UNITED STATES OF AMERICA___ on q )....20 JEBRUARY......... ......... ... lg 86 
by (k) AlwTuR WILLIAM STRU5S?"tERRANCE LEE"WILLIAMS 7LAWR"ENCE''THORNfON''~"' 

(i) -----------------------------------------on (j)......................... ........ ..........—19..ΞΤ...in
by
in
by
3.
3.

(k). . . . . . :.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(i)------- -----------------------------
(k) ..---- --------------------------------------- ---- -------- ---- ---------- --------------------------
(l) I am/We are the actual inventor (s) of the invention.
(m) ARTHUR WILLIAM STRUSS....TERRANCE LEE WILLIAMS LAWRENCE THORNTON· ΈΒΥ

on (j)........... .................................... 19-------

102 South Kennicott 
............. "•■•/"Avenue''

...Libertyville.,... ...Cr.y.s„tal..Lak.a..................... .ArU.5at.on....Heigh.t.s..,._..
Illinois 60048 Illinois 60014 Illinois 60005

of (ij)... 736 Fairlawn Avenue........ 4813 Claire Street

..............CLL-.S......o.f...Am.e.ri.c.a.l. (U.S. of America )....... (U.S. of America)__
is/are the actual inventor (s) of the invention and the facts upon which the applicant (s) 
is/are entitled to make the application are as follows:—

-as regards entitlement under Section 34 of the Act:—(0)
The applicant is the assignee of the said actual inventors

-as regards entitlement under Part XVI of the Act:—(q)____ _________
(p) Delete entirely tf 

Convention priority 
NOT claimed.

(p) -
(q) Recite manner In 

which Applleaat(ft) 
dftrive(i) tJU· iron 
basic appllcantis) If 
ftpplieant(a) NOT 
basic applleaat(a).

(r) qI<natur»(a) cf 
dectarsnt(a),

(N.B.—■No seal or 
atamp impression 
to be applied).

4. The basic application (s) referred to in paragraph 2 of this Declaration was/were 
the first application (s) made in a Convention country in respect of the invention the 
subject of the application.

Declared at Chicago, Illinois this 19th. day of
UNITED STATES

ugust
PANY

19 87

To: The Commissioner of Patents, 
Commonwealth of Australia.

(r)...[.„.J
Arthtir'G. Leisten 
Vice President, Assistant 
Secretary and General Counsel

CLEMENT HACK & CO., Patent Attorneys, 414 Colihis Street, Melbourne, Australia 
PF/npc/9/75



(12) PATENT ABRIDGMENT (11) Document No. AU-B-70837/87
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 603565

(54) Title
LIGHTWEIGHT JOINT COMPOUND HAVING IMPROVED PAINTABILITY

International Patent Classification(s) 
(51)4 C04B 011/024 C04B 014/28

C04B028/14 C04B028/18
(21) Application No.: 70837/87 
(87) WIPO Number: W087/05008

C04B 014/36 C04B 024/00 
C09D 005/34

(22) Application Date : 28.01.87

(30) Priority Data
(31) Number (32) Date (33) Country

831973 20.02.86 US UNITED STATES OF AMERICA

(43) Publication Date : 09.09.87

(44) Publication Date of Accepted Application : 22.11.90 

(71) Applicant(s)
UNITED STATES GYPSUM COMPANY

(72) Inventor(s)
ARTHUR WILLIAM STRUSS; TERRANCE LEE WILLIAMS; LAWRENCE THORNTON EBY 

(74) Attorney or Agent
GRIFFITH HACK & CO, GPO BOX 1285K, MELBOURNE VIC 3001

(56) Prior Art Documents 
US 4454267

(57) Claim

1. A lightweight joint compound having properties 
suitable for use in finishing joints between edges of 
adjacent waliboards, and having improved paintability 
properties, said joint compound comprising:

(1,) a filler of calcium carbonate or calcium sulfate,
(2) a non-leveling agent,

(3) expanded perlite which has been treated with a 
composition to render said perlite water-impervious, said 
expanded perlite having a mean particle size no greater 
than 70 microns and being present in an amount of from 3.5% 
to 25% based on the dry weight of said joint compound,

(4) a thickener.

(5) a binder, and
(6) sufficient water to adjust the viscosity to 

render said joint compound suitable for use.



PCT
A'U-AI-70837/87

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ί
ί

■ί

(51) Interaational Patent Classification 4 ; 
C04B 11/024,14/00, 14/06 
C04B 14/20,14/28,24/00 
C04B 28/14,28/18, C08K 3/00 
C08K 5/54,9/04,9/06

Al

(11) International Publication Number:

(43) International Publication Date:

WO 87/ 05008

27 August 1987 (27.08.87)

(21) Intenational Application Number: PCT/US87/00156

(22) International Filing Date: 28 January 1987 (28.01.87)

(74) Agent: KURLANDSKY, Samuel; USG Corporation, 

Dept. #157, 101 South Wacker Drive, Chicago, IL 

60606 (US).

(31) Priority Application Number: 831,973

(32) Priority Date: 20 February 1986 (20.02.86)

(33) Priority Country: US

(71) Applicant: UNITED STATES GYPSUM COMPANY 

(US/US]; 101 South Wacker Drive, Chicago, IL 60606 

(US).

(81) Designated States: AT (European patent), AU, BE (Eu­

ropean patent), CH (European patent), DE (Euro­

pean patent), DK, FI, FR (European patent), JP, LU 

(European patent), NL (European patent). NO, SE 
(European^pajerrt). X &

Published \y/
With international search report.

(72) Inventors: STRUSS, Arthur, William ; 736 Fairlawn 
Avenue, Libertyville, IL 60048 (US). WILLIAMS, 

Terrance, Lee ; 4813 Claire Street, Crystal Lake, IL 

60014 (US). EBY, Lawrence, Thornton ; 102 South 

,· Kennicott Avenue, Arlington Heights, IL60005 (US).

I amendments ll e r 5 v 1 
9 ‘«V ttiiU iS -C*. Cwt for a
| ........ ............ J

5

-8 0CT4987

AUSTRALIAN 

-9 SEP 1987 
”ATENT OFFICE

(54) Title: LIGHTWEIGHT JOINT COMPOUND HAVING IMPROVED PAINTABIL1TY

(57) Abstract

Expanded perlite coated with a composition to render the perlite impervious to water, and a joint compound incor­

porating the same. The perlite is ground prior to expansion to provide subsequently expanded perlite having a mean parti­

cle size from about 50 to about 70 microns, the joint compound formed from the perlite having greater uniformity in paint 

gloss.appcarance between the painted surface of the joint compound and the painted surface of the gypsum wallboard on 

which the joint compound is applied.

ι
I

{



r

’/05008
,5 ' ·

-1-

FCT/US87/00156

LIGHTWEIGHT JOINT COMPOUND HAVING IMPROVED PAINTABILITY

BACKGROUND OF THE INVENTION 

Field of the Invention

The present invention relates to a joint compound for use in filling

5 and coating the joints between adjacent gypsum wallboards, and more par­

ticularly refers to a joint compound of the type described which is of 

light weight, is reldily sandable, has low shrinkage, provides a re­

duction in transportation costs because of its light weight, and 

additionally provides improved paintability properties over prior

10 art lightweight joint compounds.

In the construction of buildings, one of the most common elements

is gypsum wallboard, often known as "drywall", used to construct walls 

and/or ceilings. Walls made from gypsum wallboard are conventionally 

constructed by affixing the wallboard panels to studs or joists, and

15 filling and coating the joints between panels with a specially prepared 

adhesive called a "joint compound". This process generally proceeds in 

the following fashion: a taping grade joint compound is placed within 

the joint formed by the abutted edges of the wallboards, and a liquid- 

permeable tape is embedded within the taping compound. When dry (or

20 set), a second coating comprising a topping grade joint compound is

applied over the joint. This may be sanded lightly, and then a third 

coat applied and conventionally finished. Another grade of joint com­

pound which may be used is an all-purpose grade, as the name suggests.

It is used both for embedding the tape and for applying the compound as

25 a finishing coat. In some instances, a patterned effect or textured

finish may be given to the finished wall and joint with the all-purpose
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joint compound.
The primary difference in the past between the various grades of ,

joint compounds· has been in the amounts of each ingredient utilized.

Thus, no matter what the grade, joint compounds invariably include a

5 filler and a binder. More binder is· used for the taping grade than for 

the topping grade. Typical fillers may be calcium carbonate, calcium 

sulfate hemihydrate, or calcium sulfate dihydrate. When calcium sulfate 

hemihydrate is used, a setting-type joint compound is formed. An Example

• of a setting-type joint compound is disclosed in U.S. Patent No. 3,297,601.

10 When calcium carbonate or calcium sulfate dihydrate is utilized as a filler, 

the joint compound is a drying-type and must utilize a binder such as 
polyvinyl acetate to provide cohesion among the particles and adhesion 

to the wallboard paper.
Z- In U.S. Patent No. Re.29,753, joint compounds are disclosed which

15 are free of asbestos and utilize attapulgus clay to provide the non­
leveling properties Previously obtained by the use of asbestos fibers.

Conventional compounds with or without attapulgus clay have proven to be 

excellent. However, these joint compounds are quite heavy and expensive 

to transport and heavy for the workmen to carry. Additionally, when
20 conventional joint compounds dry, they acquire a hard texture and are 

difficult to sand in order to provide' the joint with a smooth surface.
It would be desirable to have a joint compound which is of lighter 
weight than conventional joint compounds, shrinks less, and which, 
when dry, can be readily sanded to provide a smooth surface.

25 in U.S. Patent No. 4,454,267 a novel joint compound is disclosed
and claimed comprising expanded perlite treated with a silicone polymer 

as one of the components to cause a substantial reduction in the density 
of the joint compound, with the resulting reduction in the cost of trans­
portation and ease of working with the material. The joint compound dis-

30 closed in this patent was found to be very well suited for use in con- ’

struction. However, it was found that, in part because of the mean
particle size of the treated perlite, there resulted a considerable ,

gloss difference between paint applied over the joint compound and paint

applied over the wallboard paper itself.
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In USSN 252,268 there is a disclosure of a joint 
compound utilizing expanded perlite which is treated with 
an amino-functional siloxane or silicone polymer together 
with a silicone wetting agent to improve the uniformity 
between the painted surface of a joint compound and the 
painted surface of the paper cover sheets of the gypsum 
wallboard. This resulted in an improvement in paintability 
as well as in adhesion of the joint compound to wallboard 
surfaces. However, the improvement was not as great as 
would be desired.

According to another aspect of the present invention 
there is provided a lightweight joint compound having 
properties suitable for use in finishing joints between 
edges of adjacent wallboards, and having improved 
paintability properties, said joint compound comprising:

(1) a filler selected from calcium carbonate or
calcium sulfate, ·

(2) a non-leveling agent,
(3) expanded perlite which has been treated with a 

composition to render said perlite water-impervious, said 
perlite having a mean particle size no greater than 70 
microns and being present in an amount of from 3.5% to 25% 
based on the dry weight of said joint compound,

(4) a thickener,
(5) a binder, and
(6) sufficient water to adjust the viscosity to 

render said joint compound suitable for use.
According to the present invention, a joint compound, 

exhibiting the properties described, is provided by a 

formulation which comprises a conventional filler such as 
calcium carbonate, calcium sulfate dihydrate, or calcium

Ϊ
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sulfate hemihydrate, a conventional binder such as 
polyvinyl acetate, a non-leveling and slip providing 

material such as attapulgus clay, and a water retention or
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includes expanded perlite which has a finer mean particle size than pre­

viously utilized expanded perlite and is specially treated to render it 

water-repellent. The presence of the perlite substantially reduces the 

density of the joint compound and reduces the cost of transportation.

5 The perlite ore is first sufficiently ground so that when it is expanded, 

the mean particle size of the expanded perlite is within certain defined 

limits. The perlite is then treated to render it water-repellent. The 
joint compound having the specially ground and treated perlite incorporated 

therein exhibits excellent properties including excellent paintability.

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS

A joint compound suitable for use in construction must have certain 
;■ properties which are provided by a number of conventional ingredients.

.: The first necessary ingredient is a filler. Any common filler disclosed

J in the art may be utilized. A preferred filler is finely ground calciun

15 carbonate. Other fillers which may be used are calcium sulfate dihydrate 
< and calcium sulfate hemihydrate. In addition, mica, talc, pyrophylite,
j sericite, diatomaceous earth, and clays such as kaolinite may be used

1 together with the primary fillers.
I

I . Another required ingredient of a joint compound is a non-leveling
j. 20 agent. A preferred non-leveling agent is attapulgus clay. Other non-

I
 leveling agents are mixtures of amylopectin starch together with various

modified clays in a ratio by weight of about 5:1. Still other non- 
i leveling agents which can be used are various bentonites. The non-

$ leveling agents impart certain rheological properties to the joint
2 25 compound such as thixotropy. It has been further found that the

f expanded perlite itself contributes to the desirable rheological

• properties to a considerable degree.

Still another material required in a joint compound is a thickener.

Among the common thickeners are hydroxypropyl methylcellulose, methy- 

30 cellulose, hydroxyethylcellulose, nydroxyethyl methylcellulose, and 

sodium carboxymethylcellulose. The thickeners may be used alone or 

in combination with one another.
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Another ingredient required of a joint compound, 
particularly in the case of a drying-type joint compound, 
is a binder. Among the preferred binders is polyvinyl 
acetate. Other binders which may be utilized are polyvinyl 
alcohol, ethylene vinyl acetate co-polymer, vinylacrylic 
co-polymer, styrenebutadiene, other acrylic polymers, and 
starch. Additional ingredients which may be utilized in 
joint compounds are preservatives, wetting agents, 
defoamers, and plasticizers. Typically, the perlite of the 
present invention impervious to water additionally contains 
a silicone wetting agent.

In the examples which follow, the joint compound was 
formulated with expanded and treated perlite particles of 
different sizes. In the examples the same basic joint 
compound formulation was utilized and is generally one 
which is similar to that disclosed in U.S. Patent No. 
4,454,267. The general formulation is disclosed in Table I 
below:

TABLE I

FORMULATION DRY WEIGHT

Material

Treated Expanded Perlite
Calcium Carbonate
Attapulgus Clay
Hydroxypropyl Methylcellulose
Polyvinyl Acetate
Cosan 158
Troysan 174
Total Water
Density
Viscosity

Amount

180g 
707.7.g 
50g 
8g 

55g 
l.Og 
1. Og 

780ml
6.9 Lb/Gal.

345 Bu.
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Although, as stated, a single general formulation was 
utilized, the formulation may be altered within the limits
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TABLE II

Lower Limit Upper Limit

Expanded and Treated Perlite 3.52 252

Non-leveling Agent 0.52 72

Thickener 0.32 1.82

Binder 0.52 102

Fillers 382 932

Of the trademarked materials listed above in Table I, "COSAN 158"

fungicide marketed and manufactured by the Cosan Chemical Company.

10 "TROYSAN 174" is a preservative manufactured and marketed by the Troy 
Chemical Company, and is utilized to preserve the joint compound.

All the joint compounds produced in the examples were subjected to 

the conventional tests utilized for determining the properties of joint 
compounds to determine whether they are suitable for such commercial

15 use. Among the properties tested were ease of trowel application, hand

sanding properties, cracking and fissure resistance, bonding to a liquid- 
permeable tape, edge delamination, resistance to deterioration under humid 
conditions, ease of mechanical sanding, shrinkage, shelf life, and 

freeze-thaw stability. Each of the joint compounds of the examples
20 exhibited excellent properties in all the tests performed.

The ingredient of the present lightweight joint compound which re­
sults in a reduction in density of the joint compound is expanded and 
specially treated perlite. Perlite is a form of glassy rock similar to 

obsidian. It generally contains 65-752 SiO^, 10-202 a^O^, 2-52 1^0,

25 and smaller amounts of soda, potash, and lime. When perlite is heated 

to the softening point, it expands to form a light fluffy material 
similar to pumice. In one method of preparing the perlite for use in 

the present invention it is first ground to a size finer than 200 

mesh. The ground perlite is then heated to a temperature of about

30 1500°F. This process is carried out in a perlite expander by heating

the air to 1500°F. The finely ground perlite is then introduced into
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the heated air. As it is carried by the air, it is heated and pops 

like popcorn. Expanded perlite, is a very lightweight material. How­

ever, it contains many fine cracks and fissures, and, when placed in 

contact with water, the water penetrates the cracks and fissures and

5 enters into the air filled cavities of the perlite, thereby greatly

increasing the weight of the particles. Consequently, before utilizing 

expanded perlite in making joint compounds, it must first be treated to 

render it water-resistant or water-repellent. This may be done in one 

of several different ways. \The preferred method is to treat the expanded
10 perlite with a silicone compound^vhich prevents water penetration of the 

cracks and fissures. Other materials may be utilized to treat the 

expanded perlite in order render it water-repellent. Among them are 
various materials such as silanes, quaternary ammonium salts, and emulsi­

fied resin polymers such as polyvinyl acetate, ethylene vinyl acetate,
15 and terpolymers of ethylene, vinyl acetate, and vinyl chloride. Additionally, 

material such as sodium or potassium silicate may be utilized to treat 

the expanded perlite to render it water-repellent, as disclosed in U.S.

Patent No. 3,658,564 issued to Stephen A. Georow.

EXAMPLES 1-3

20 In Examples 1-3, preliminary tests were made to determine the effect
on paintability produced by utilizing expanded and treated perlite 

having different particle sizes. The starting material was expanded 
perlite treated with a silicone polymer and marketed as USA 555 by 
Silflo. It was screened to separate it into a +200 mesh fraction and

25 a -200 mesh fraction. The material as supplied, and the two fractions 

were separately utilized in preparing joint compounds according to the 
formulation of Table I. The USA 555 as supplied was found to have a 
mean particle size of 90.1 microns. Table III below shows the paint 

gloss results at 85° obtained for joint compounds utilizing the material

30 as supplied as well as the two fractions:
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TABLE III

PAINT GLOSS COMPARISON OF STANDARD JOINT COMPOUND

MADE WITH DIFFERENT PERLITE PARTICLES SIZES

5
Example
Number Expanded Perlite

Paint Gloss (85°) 
Percent of Board Paper Gloss

1 USA 555 (as Supplied) 29.4%
2 +200 mesh fraction 21.0%
3 -200 mesh fraction 53.3%

I

ί

5
I
f

In evaluating uniformity in paintability, joint compound strips

10 were applied on a 4’ x 4’ sheet of gypsum wallboard using an Ames box
manufactured by Ames Taping Tools, Belmont, California. After the joint 

compound had dried, the entire board was roller painted with one coat of

**■ a white semi-gloss paint. Sears Easy Living Paint was utilized. Measure­
ments were taken at 85° from vertical (low angle sheen) using a Gardner

15 glossmeter. The percent gloss values were calculated to compare the 

gloss over the joint to the gloss over the board paper.
As can be seen from the results shown in Table III above, the joint 

compound formed from the -200 mesh fraction exhibited a much higher 

gloss value (53.3%) than either the material as supplied or the +200

20 mesh fraction. It has been found that an 85° gloss value of about 40% 

or greater provides a paintability property which is sufficient for
' commercial use, since when viewed by an observer at normal viewing 

distance no difference in gloss over the painted joint compound and 
the painted wallboard surface is readily apparent.

25 In order further to determine the effect of particle size of expanded

and treated perlite on paintability of a joint compound prepared there­
from, various perlite materials were utilized, some prepared and treated 
by commercial manufacturers, and others prepared from raw perlite ore 

purchased from suppliers or produced from a perlite mine owned by the

30 USG Corporation. In some cases, the perli'te ore was first finely

ground, and then expanded and treated to render the particles water

repellent.
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1

The expanded and treated perlites as produced, as well as the perlite 

obtained from commercial suppliers were then formulated to produce joint 

compounds having the general composition shown in Table I. The gloss uni­

formity of the various joint compounds formed was measured as described

5 above. Examples 4-10 listed in Table IV below show the various expanded 

perlite materials used, their mean particle size after expansion, and 

the results obtained from gloss tests made on joint compounds prepared 

from the various expanded perlite samples.

TABLE IV

10 JOINT COMPOUNDS PREPARED FROM EXPANDED AND TREATED
PERLITES HAVING DIFFERENT MEAN SIZES

3

4
I

1

j
f
j

Example
Number (Supplier)

Mean
Particle
Size
Microns

1% Finer 
Than Value 
In Microns

99% Finer 
Than Value 
In Microns

Surface
Area
Square
CM/CC

Percent
85°
Gloss

4 42-X-41
(SILBRICO) 62.5 7.45 182.0 1480 55.7

5 USA FINES 
(SIL-FLO) 49.2 7.82 146.3 1650 50.5

6 GRANTS-USG
(USG) 63.4 7.73 202.3 1850 49.15

7 USA 444 
(SIL-FLO) 64.7 10.00 200.4 1280 36.0

8 42-XX
(SILBRICO) 85.2 9.20 207.5 1100 27.5

9 GRANTS-SIL-FLO
(USG) 87.8 11.30 214.1 990 26.6

10 USA 555 
(SIL-FLO) 90.1 18.60 264.4 880 17.4
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All the perlite samples of Examples 4-10 above were treated wi'th an 

aminosiloxane resin to render them water-repellent, as disclosed and 

claimed in USSN 752,268. The formulation of the treating agent based on 

dry weight percent in relation to the perlite was as follows:

TABLE V

0.15%

0.05%

UCAR® Silicone - ALE-75 

SILWET® L-77 ·

r,®UCAR'' Silicone - ALE-75 is a non-ionic, 60% active oil-in-water

emulsion containing a blend of dimethylsilicone and reactive amino-

10 functional silicone co-polymers. The material is manufactured and

marketed by Union Carbide Corporation.
®SILWET L-77 is one of a group of surface active copolymers which 

are polyalkylene oxide modified polydimethylsiloxanes. Like most 

surface active materials, they contain discrete hydrophilic and

15 hydrophobic segments. These products have the general formula:

H3C-

CH,
I

-Si------Ο­
Ι

CH,

"CH, ~
1
Si-----O-
I

"CH, “
1
Si---- O-
11

Lch3 J X
o______

CII,

-Si —CH,

CH,

(0,11/3),(0,11,0)/1

I
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in which "R" can be either hydrogen or a lower alkyl radical. They 

contain Si-O-C bonds. Their general formula is:

R----- Si on'

3

’’ where "R" and "R"' are lower alkyls.

By varying the ratio and distribution of the segments, unique

5 properties and performance are achieved which are not possible with

conventional organic surfactants. This product is manufactured and sold 

by Union Carbide.

Regarding the sources of the various perlite samples listed above 

in Examples 4-10, 42-X-41 (SILBRICO) is a finely ground material prepared

10 for USG Corporation by the SILBRICO Corporation, and expanded and treated 

with the siloxane composition disclosed above in Table V applied thereto.

. USA FINES was prepared by Sil-Flo, Inc. and coated with the siloxane
*

composition disclosed in TABLE V.

GRANTS-USG was prepared from the perlite ore mined at Grants, New

15 Mexico of the USG Corporation. The pe.rlite ore was finely ground until 

it exhibited the following particle sizes!

A. Mean Size

B. Bottom Size (1% Finer Than)

C. Top Size (992 Finer Than)

13.3 Microns 

0.81 Micron 

81.7 Microns

The fine ore particles were Shen expanded as described above and

coated with the Siloxane composition of TABLE V above.

20
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USA 444 (SIL-FLO) is a product made by Sil-Flo, Inc. and 
coated with the siloxane formulation of Table V.

GRANTS-SIL-FLO is a product prepared by Sil-Flo, Inc. from 

perlite ore mined at the Grants mine and expanded and treated by 

Sil-Flo with the siloxane coating of Table V.

USA 555 is a standard expanded perlite product marketed by 

Sil-Flo, Inc., which is expanded and subsequently coated with the 

siloxane composition of Table V.
42XX is a standard expanded perlite product marketed by the 

SILBRICO Corporation and subsequently coated with the siloxane 

composition of Table V.
Table VI below contains a graph obtained by plotting values obtained 

from the tests of Examples 4-10 shown in Table IV above. In each case 

the value for the percent of 85° gloss are the mean values obtained from 
several tests with each of the expanded peilite samples tested. The mean 

particle size was measured by a MICROTRAC Leeds and Northrup particle size 

analyzer.



TABLE VI: VARIATION OF PAINT GLOSS (85 DEG.)
WITH MEAN PARTICLE SIZE OF EXPANDED PERLITE

MEAN PARTICLE SIZE (MICRONS)

W
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As can be seen from the graph of Table VI aboye, the gloss values 

taken at 85° are inversely proportional to the mean particle size of the 

expanded perlite. It has been determined that the gloss value of a good 

marketable joint compound should be at least about 402. At such a value

5 it has been found that there is no readily apparent gloss difference be­

tween a painted joint compound surface and a painted gypsum wallboard 

paper surface when viewed by a casual observer at a normal distance from 

the surface viewed.
. As can be further seen in the graph, a 402 value corresponds to a

10 mean particle size of about 70 microns. As the mean particle size of
the expanded perlite decreases, the gloss value increases. However, it 

has been found that when the mean particle size of the expanded perlite 

reaches a value of about 50 microns, excess shrinkage is exhibited by the
± joint compound formulated from perlite particles of this size, rendering

15 the joint compound unsuitable for some applications. Excess shrinkage may 

be empirically defined as a property of a joint compound which requires 

that three coats of the joint compound be used to cover a cornerbead, as 

opposed to a joint compound having low shrinkage where only two coats 

are required to adequately cover a cornerbead. From the experiments of

20 Examples 4-10 and from the graph of Table VI it has been determined that

in order to obtain a joint compound having good gloss properties, that is, 
a gloss percentage value taken at 85° of 402 or more, and still not having 
excessive shrinkage properties, the mean particle size of the expanded 
perlite should be from about 50 to about 70 microns. Optimum results may

25 be obtained from expanded perlite having a mean particle size from about 
55 to about 68 microns. Of all the materials tested and shown in Table 
IV, the GRANTS-USG material having a mean particle size of 63.4 microns 
appeared to be optimum.
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j The lightweight joint compound of the present invention has many
£

(
advantages over joint compounds disclosed in the prior art. One advan­

tage over some of the disclosed materials is that it is lighter in 

weight that these conventional joint compounds. Consequently, trans-

1
5 portation costs are less. Additionally, because of its light weight, 

the joint compound can be carried around more easily in buckets, on 

a trowl or in a bazooka, and worked with more easily by workmen. When

f the material of the present invention is utilized, at the end of an
ί

eight hour day the workmen are considerably less tired than when they 

10 use the heavier joint compounds available in the prior art. Further, 

after the joint compound has been applied and dried, it is mucn easier 

to sand than conventional joint compounds. After sanding, a smooth 
finished wall is obtained. The present joint compound when mean particle 

size is kept within the defined limits has excellent low shrinkage proper- 

15 ties. Because of this property, it is not necessary to utilize talc or

mica, common ingredients utilized in conventional joint compounds to pre­

vent shrinkage and cracking. The joint compound also has very good 

application properties, generally better than those of conventional joint 

compounds. A prime advantage of the present joint compounds which utilizes 

20 expanded perlite whose mean particle size is within a well defined range

and generally smaller than that of conventional expanded perlite, excellent 
paintability properties are obtained, providing gloss uniformity between 
areas of painted joint compound and areas of painted paper-covered gypsum 

wallboard.
It is to be understood that the invention is not to be limited to the 

exact details of operation or materials described, as obvious modifications 

and equivalents will be apparent to one skilled in the art.

25
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A lightweight joint compound having properties 
suitable for use in finishing joints between edges of 
adjacent wallboards, and having improved paintability 
properties, said joint compound comprising:

• -(1) a filler of calcium carbonate or calcium sulfate,
(2) a non-leveling agent,
(3) expanded perlite which has been treated with a 

composition to render said perlite water-impervious, said 
expanded perlite having a mean particle size no greater 
than 70 microns and being present in an amount of from 3.5% 
to 25% based on the dry weight of said joint compound,

(4) a thickener,
(5) a binder, and
(6) sufficient water to adjust the viscosity to 

render said joint compound suitable for use.

)

2. A lightweight joint compound according to Claim 1, 
wherein said expanded perlite has a mean particle size of 
from 50 to 70 microns.

,·,’*. 3. A lightweight joint compound according to Claim 1,• · ·
wherein said expanded perlite has a mean particle size of 
from 55 to 68 microns.

····• · ft · ft ·
· 4. A lightweight joint compound according to Claim 1,

° * wherein said expanded perlite has a mean particle size of

about 64 microns.

5. A lightweight joint compound according to any one of 
Claims 1 to 4, wherein said composition for rendering said 
perlite impervious to water is a silicone resin.

A lightweight joint compound according to any one of

L
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Claims 1 to 4 wherein said composition to·render said 
perlite impervious to water is a dimethylsiloxane.

7 . A lightweight joint compound according to any one of 
Claims 1 to 4, wherein said composition to render said 
perlite impervious to water is an alkali metal silicate.

8. A lightweight joint compound according to any one of 
Claims 1 to 4, wherein said composition to render said 
perlite impervious to water is an alkylaminosilane.

• ft ·• · ·• · ft
• · ft 4• · ft ft ft ft

• ·• ·• · · ·

ft ft ft ft ft ft

9. A lightweight joint compound according to any one of 
Claims 1 to 4, wherein said composition to render said 
perlite impervious to water is an aminosiloxane polymer.

10. A lightweight joint compound according to any one of 
claims 1 to 9 wherein said composition to render said 
perlite impervious to water additionally contains a 
silicone wetting agent.

11. '" A lightweight joint compound according to any one of 
Claims 1 to 10 wherein said filler is present in an amount 
from 38% to 93% by dry weight of said joint compound.

12. A lightweight joint compound according to any one of 
Claims 1 to 11 wherein said filler is calcium carbonate.

13. A lightweight joint compound according to any one of 
Claims 1 to 11, wherein said filler is calcium sulfate.

14. A lightweight joint compound according to any one of 
Claims 1 to 13 wherein said non-leveling agent is present 
in an amount of from 0.5% to 7% by dry weight of said joint 
compound.

15. A lightweight joint compound according to any one of



... '•JaiaSiayaiaaiateK

18-

• · ·
» · ■• · ·
• · · ·

» ■ 
• · · ·

MM 
I 4• · · ·
• · · · tf · 1

• · ·I tf * • · ·

• · tf ·
I 1• tf · ·

Claims 1 to 14 wherein said non-leveling agent is
attapulgus clay.

16. A lightweight joint compound according to any one of 
Claims 1 to 15 wherein said binder is present in an amount 
of from 0.5% to 10% by dry weight of said joint compound.

17. A lightweight joint compound according to any one of 
Claims 1 to 16 wherein said binder is polyvinyl acetate.

18. A lightweight joint compound according to any one of 
Claims 1 to 17 wherein said thickener is present in an 
amount of from 0.5% to 1.8%.

19. A lightweight joint compound according to any one of 
Claims 1 to 18 wherein said thickener is hyroxypropyl 
methylcellulose.

20. A lightweight joint compound according to any one of
Claims 1 to 18 wherein said thickener is .
hydroxyethylcellulose.

21. A lightweight joint compound ac rding to any one of 
Claims 1 to 19 which is substantially free of mica.

22. A lightweight joint compound substantially as 
hereinbefore described with reference to any one of the 
foregoing examples.

23. A lightweight joint compound substantially as 

hereinbefore described with reference to any one of the 
accompanying drawings.

Dated this 8th day of August, 1990 
UNITED STATES GYPSUM COMPANY
By their Patent Attorneys:
GRIFFITH HACK & CO.
Fellows Institute of Patent 
Attorneys of Australia.
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