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J OINT S’IRUCTURE F@R PLASTERBOARD
Faul V. Tillisch, Antiocch, and Albert F. Raffaelli, Con-
cord, Calif,, assignors to nierser Gypsum Cempany, inc.,
@Mlﬂﬂﬂ Cal; if., a corporation of Washington
FLed Eﬂly 15, 1959, Ser. No. 827, 367
o §: Cieams. (Cl 5{9——194) |

'This invention relates to a plasterboard--ef_ improved
joint-forming properties and an- improved joint; and it
relates more particularly to a method and device for pro-

Umted States Patent .fﬁce

10

ducing such improved plasterboard and jemt in dry Wall- "

emstructlen

Plasterboard as used in building or censtructren epera- .

tions is, as is well known, composed of a core consisting .

essentially of set gypsum- crystals with minor amounts of
modilying additives, and fibrous or paper covers or “liners”
within which such ,cere----is’ deposited and set. In the in-
staliation of such boards, which will be understood to in-
clude also lath, the boards are placed so that the edges of

two boards abut and the board surfaces are in coplanar

relationship. In order to form a smooth abutting joint,
an adhesive compound or joint cement is filled in at the

joints and a fibrous or paper tape is laid over and adheres

to such: adhesive or cement and overlies a portion of the
‘board adjacent the abufting edge. After this joint struc-

ture 1s set and hardened, finishing compound or plaster is
applied over the boards and joint to provide a finished
The joint cement or adhesive prevents the ap-
- pearance or occurrence of unmghtly cracks and fissures

surface.

~ tion, e.g. of square, round or. dlamend-shaped Cross-sec-.

20

25

30

at the ]orﬂts after the work is finished and hardened, and

assist in maintaining a pleasing surface appearance.

in one method of installation of such boards and the.

formation of such joints, the operator applies cementitious

or. adhesive material at the joints, applies tape over the
the excess. cement and spreads the ma-

cement, wipes off
terial evenly over the joint area by means of a broad knife,

and in doing so, often removes too much of the adhesive
material, or completely removes it from some pertlens ef |

40

the joint zone, so that the tape fails to adhere, air bubble
or blisters form under the tape and the resulting jomt

factory and of pleasing appearance.
15
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FIGURE 4 is a perspective view of one side of a board-
making apparatus showing the mdentmg Step of the epera-
tion in. partreular | |
FIGURE 5 is a top view of an element ef the mdentmg ;
device aceerdmg to the present invention;
FIGURE 6 is a top vrew of anether embodunent of
the indenting device:
FIGURE 7 is a side view of the device ef FIGURE 5.
According to the present invention there is provided a
plasterboard having a plurality of shallow, discontinuous
indentations in mul_trple rows in at least one surafce ad-

jacent the edge thereof, and adapted to retain joint cement

applied to such surface to insure a joint which is satis-

depressions are shallow and do not deleteriously affect the -
strength of the board edge, and suitably are from 0.003-

to 0.G12 inch; and preferably from 0.005 to 0.008 inch, -

in depth. The depressions are of any- desired cenﬁgura--

tion and the bottom or base of such depression can also
be of any desired configuration, for example flat, rounded
or other. It is suitable that the depressed areas amount to -
from 15% to 80% of the total area of the zone to be
cemented; and that preferably from 20% to 40% of such
area be depressed. 'The indentations may vary in depth
from one to another, i.e. as among the nselves. That
is to say, every depression need not be of the same depth

" as every other depression.

‘The indentations are dlSpesed in a zone of the plaster—
board surface at the edge thereof and preferebly extend-
ing: from: the edge of the board inwardly to cover at least
and preierably slightly more than the area which will even- .
tually underlie the tape to be applied when the board is -
installed. For example, in the usual mstallatten it is pre-. -
ferred that the indentations be disposed in a leng1tudmal
ZOone e:-rtendmg mwardly about 1.5 inches from the- edge

- of the board, so that in applymﬂ' a tape of about 2 to 2%

is defective and unmsightly.  In methods where the joint

cement 1s applied by means of a gun, or.is pumped onto

the joint as a stream of slurry, a rather thin slurry must:
be fed and the “mud” thereby deposited at the joint may-

prov ride insuffi icient adhesive material, or in other words, -

may be too lean, and agem jomt fallures frequently oceur_

from this cause.

it is an object of this invention te provide a prasterboe.rd'
1t ‘1s -another .

- having improved joint-forming properties.
eejeet to provide a method for making a plasterbeard hav-
ing improved joint-forming properties. It is a further

object to provide a method for indenting the surface edge___'
zones of paper-lined plesterbeards to improve the joint--
fermmg properties thereof. It is another object to provide

51

inches width, presence of joint cement at and beyond the

edge of the tape insures adhesion over the whole width
of such tape, and.a tight joint of pleasing appearance, af-
ter application of the finishing eempeund ‘The indenta-~
tions are disposed at one or ‘more edges ef the beard as
desired. | |
The mdentatlens are apphed to any des1red gypsum core
board, smtehly board having paper covers or liners, such |

 as wallboard, lath, light weight wallboard, ﬁre-remstmt
- wallboard of heawer unit- weights, or other |
-instances, such boards are provided with tapered edges to o
form the joints because such tapers have been deemed
to receive. and retam joint cement and tape- and prewde

In many

a uniform surface. However, it has been feund in prac- |

- tice that wiping with a breadﬁmfe still removes excessive -
- amounts of joint cement from the small valleys: prevrded_; |

- by such teper

55

-a device for indenting the surface edge zones of plaster-

board. 1tis a further particular ehject to provide a device
for mdentrng the surface of a tapered edge of a plaster-
board having paper liners.
of this mverrtzen will become apparent from the desenptlen
beiow.

The annexed drawings Wiﬂ more eempletely iHustrate

and explain the present invention and the ‘VﬂI‘lOUS fea-

 tures thereof.
-~ Inthe drewmge

FiIGURE 1isa perspeetwe view of a pemen of plaster—
board according to the invention, showing loeatlerl of

imndentations;

Other objects and advantages
60

 vention, a plurality of shallow, dlseontlnueus depressrens
or indenfations are prowded 1n-or at the tapered surfaees_ .

FIGURE 2 is a sectrenal view threugh two ahmtrng_ |

tapered boards according to the invention;

FIGURE 3 is a sectional view through 3 taped joint

according to this invention;

70

Such removal is especially excessive at =
the outer edge of the taper where it meets the plane sur- -

- face of the board and results in blisters or in failure to

bond the edge of the Iater-—apphed tape so that-the tape
is liable to tear when finishing. -compound is- apphed and
an unsatisfactory ]emt results. It will be understood, ef-

course, that the-taper is neeessanly slight in order to main-

tain strength of the board edges.  According to this in- -

and insure retention in such surface of. the reqmred joint
cel

to effect a setrsfaetery cementmu ectren as dlsclosed’f.'__

“above. .

In the produetlen of the mdentatmns a plasterbeard_---

having paper liners and a core of interlaced set gypsum

- crystals is formed in the usual way known in this art, that
s, by preparmg a water slurry censmtmg essehtrally of o

The indentations or -

1ent.  The indentations are prowded likewise in muiti-
ple rows to provide for a sufficient number. of depressmns.- |



- e
- calcined gypsum, such slurry being understood to contain

any desired additive. or modifying ingredient such as

starch, expanded perlite, vermiculite, asbestos, sawdust,

- glass or paper fibers, an accelerator such as X,S504 or a
retarder such as partially hydrolyzed protein, and any
The calcined  gypsum plastic

other desired ingredient.
~ -slurry is: deposited on a paper liner on a board-forming
 line, preferably the edges of the liner are folded over on
“the slurry to form a covered-edge board, and a top liner
is placed over the slurry. The board is formed under a

suitable smooth-surfaced roll to the desired thickness, e.g.

of 3% inch, ¥4 inch, 3 inch or other, and is f{:}rwarded
on a supporting belt toward the drier.

_After the gypsum core has acquired its initial set, the
mdent'itmns are formed in the board surface under suit-

3,180,058
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b

bcssmﬂ pretu%eraﬁce or lm 18 easﬂy determmed for any

Ct

able pressure. Preferably, this formation is effected prior

~ to final set; but it can be done after final set, at which time
considerably increased pressures will be em*ﬂc)yed It has

~ been found that the application of pressure between initial
and final setting times results in a satisfactory permanent

deformation of the paper liner and the surface of the gyp-.

sum core with lower pressures. In making the depressions

20

by the method of the invention, it has been an unexpected '

- result -that strength of the core edge is retained and no
. cracks or destructive fissures are found through the edge,

-the depressions being only at the surface and of very slignt

‘extent.. The pressure applied is such pressure is is suffi-
cient to efl

apparent. upon inspection.

After the gypsum core has

acquired its initial set, it will no longer be subject to

plastic flow, although not completely hardened, and the
depressions formed retain- their form and shape. Thus,

crum 29, in this embodiment.
'Lﬁ?i}”d weight 39 passes through _SI_.ﬁt 37 ‘of guide means

111'16 during forward moticn of the ‘board.

surface,
- lowering roller 12 out of operative position.

given mdentmf‘r operation,

Roller 19 is supported at both ends, as shown at 22
in FIGGURE 4, by a forked or bifurcate support means Z3.
At the central portmn of the base of bifurcate Sunport
cr yoke 23, lever arm 25 is rotatably connected by means
of a ball-and-socket joint, indicated at 24. Yoke 23 thus
rotates freely on arm 25, and therefore roller 19 is brought
into uniform contact over its width with varying tapers of
wallboard edge surface 25. Disposed between the two
ends 27 and 22 of lever arm 25 is pivot support means 29
which acts as a fulcrum in the operation of the indenting
device and method, as will be later explamed Lever

arm 25 is fixed against forward travel by pin 35 in ful-
End Z8 of lever arm 23,

5, which acts to prevent roller 19 from swinging out of
- When it is
desired to release roller 19 from contact with the board_
atch 38 catches and holds end 28 of arm 25,

In the mode of operating the device and the embodi-
nent thereof shown in FIGURE 4, a weight 38 is applied

'_ at end 28 of arm 25, and this acting through fulcrum 29
5 forces roller 19 upwardly against the lower edge surface

26 of board-11. As board 11 moves forward (shown by

~ the arrow) on support rollers 18, embossed roller 19

ect the desired depression, and this is usually

preferably, the forming pressure is applied for a short time |
only, and advantageously by means of a tcothed or em-

- bossed roller, as will be further described below. A
plurality of indentations are pressed into the board sur-

face adjacent one or more edges thereof, being disposed
1n multiple rows in a zone extending a short distance in-

wardly from the edge and generally parallel thereto.
A device for eff ecting the indentations -according to the

“able indentations.

rotates freely at 22, and pressing against the lower surface

of the board forms therein a multiplicity of indentations,
as shown in the board of FIGURE 1, for example, at 31,
disposed in a plurality of longitudinal and transverse rows
with respect to the board edge. It has been found that a
pressure of from 150 to 300 1bs. per sguare inch applied at
close to the initial setting time of the core provides suit-
Increasing pressures, up to about 450
Ibs. per square mch for example, are applied when in-

 dentations are formed in the board at times approach-

- ing the final setting time; and pressures of 600 to 800 p.s.i.

49

~ present invention comprises an embossed means for in- -

denting, ‘a pressure means to enable i

for rotating the embossed means at-an angle to the hori-

zontal, along its axis, to conform to the taper where a
| 45

tapered edge board is to be indented.. |
Cne suitable device for carrying out this mventlon is

shown in FIGURES 4 and 5. FIGURE 4 shows a hori-

zontal board line having a series of rollers 1€ to support

board 11 which is composed of core 12 consisting essen-
tially oi-a mass of set gypsum crystals with any desired

- additives, facing paper liner 13. and backing paper liner

~ 14. The board has come from the board-forming sta-

pressing the em-
- bossed means on the board surface and preferably means

are useful if indenting after final set. For instance, if the

roller 19.in FIGURE 4 is so disposed in the board line
- that when pressed against the board it mdents just after

~ the core has taken its initial set, it has been found that a

satisfactory result is achieved with a pressure of about

- 200 1Ibs. per square inch. On the other hand, if the roller

19 is disposed farther from the forming station along the

‘board line and at a point where the core is about to take

its final set, it has been found that a pressure of about 400

- 1bs. per square inch gives a satlsfactory result.
- The embossed roller 19 forms in the board surface in-

50

tion which is well known in this art ‘and will not be fur-"
~ther described herein, and the board core has acquired its

initial - set..

The board now passes beneath superposed-

5o

hold-down means, e.g. roller 15 which is a steel cylinder -

of any desired diameter, extending across board 11 and.

- of sufficient weight to hold the board against the indenting -

pressure to be applied. Roller 15 is supported at each

by means of lock nut 18.

B - Disposed beneath the board line and ad;;acent the- outer B

1bossed roller

'edge of the lower surface of board 11 is e

19 which 1s a steel cylmder having bosses 21 dlsposed .
-over its penphery In the embodiment shown in FIG-

- URES 5 and 7, bosses 21 are square in shape, arranged

1 a plurahty of rectilinear vertical and horizontal rows,

and occupymg about 25 % - of the total surface area of
In the embodiment shown the bosses are
- about Y8 inch in depth, but this is variable except that
~ thé bosses are at least slightly more than the depth of in-

- cylindqr 20,

o dentation desm:d Thus the helght or depth of the em-

70

~ dentations as shown at 31 in FIGURE 1.

If the edge is

‘tapered or bevelled, the roller 19 is rotatably inchined, as
‘at 24, to conform to such taper or bevel.

These can be
arranged 1n rectilinear rows or at random, but there is a
plurality of indentations over the width and longitudinally
of the edge to be taped. The depth and arrangement of

indentations in a tapered edge board or lath are shown
‘more clearly in FIGURES 2 and 3, wherein the size of

each indentation is exaggerated. Howeve_r, it is found in
practice that indentations are exhibited both by the paper -

liners 13, 14 and the gypsum core 12. In FIGURE 2
end on a suitable standard 16 provided with a notch 17 at” 60
the top to support roller 18, the roller -being vertically

‘adjustable, to accommodate. dlf‘fere*lt bcard thlcmes*tes o

there are shown two boards 11, 11 placed in abuttmg rela-

‘tion as such boards will be 1nstaded A joint 1s formed

therebetween by applying joint cement 33 which fills up
the recess formed by the tapered portions of edges 26, 26

~and also fills indentations 31 which are so disposed in the

taper that some of them will underlle the edge of the tape |

to be applied.

After the ]ouit cement has been filled mto the area
where -the joint is to be formed, wallboard tape 34 is

applied and- adheswely attached by means of the cement,

and excess cement is. Wmed off with a broadknife, some

~ being retained in indentations 31. The joint cement em-
- ployed can be of any desired composition, several such

cements be mg well known in this art. A suitable type of

- joint cement is shown, for example, in Riddell and Kirk,

_75--'_US Patent 2, 662 024, 1ssued December 3 1952
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“As an example of the method of earrying out this in-

vention, a lightweight wallboard is formed by depositing

‘between paper liners a plastic slurry in water of an ad-

mixture of calcined gypsum, expanded vesiculated perlite,

sawdust, starch and a retarder, as described in Riddell and
- Kurk, U.S. Patent 2,803,575, issued August 20, 1957. The_
core and liners are passed between -forming rolls and then

forwarded along the board line on a supporting belt until

the core has taken ifs initial set, as will be shown for ex-
ample by testing with the ‘Vicat apparatus to see whether
it still exhibits plastic flow, after which the board moves

-3

".'tively be impressed after the final setting" time with- ap-
~ plication of greater pressures than are required when
- working - within the preferred interval. In forming the

indentations, the paper liners are not broken but merely
exhibif depres sions therein. Where the term “edge sur-
face” or “edge of surface” is employed herein, it is to

be understood to mean the zone along the edge at a face =

- .of the board in question rather than the narrow trans-

10

~_dimension.

forward on rollers 10. The indenting roller 19 is placed

in the line just beyond the stage where the board has taken
its initial set, and.a weight 38 is placed at end 28 of lever

arm 25 to apply a pressure of about 200 1bs. per sa. in. at

the contact between roller 19 and board face edge 28.
In this exa

ple, the indenting roller has square protuber-

15

- ances, each about '8-inch on a side and about Y&-inch

deep, the protuberances or teeth occupying about 25%
of the area of the roller surface. The roller indents the

Z0

board face from the edge inwardly about 1.5 inches, apply-

ing six rows of indentations, each indentation being about
0.005 to 0.008 inch in depth. The board moves forward
along the line until the core takes its final set, and thence
to the drying zone where it is dried at a temperature of
from about 210 degrees F. to about 400 degrees F., the
temperature preferably not exceeding about 350 degrees
F. At the end of the drying cycle the board is removed
from the drying zone and cut into the desired lengths,
weighing about 1900 1bs./1000 sq. ft.
exhibit the desired permanent indentations which have not
been effected by the completion of hardening and the dry-
ing steps. The boards are installed to form the interior
walls of a building, using a commercial joint cement and
wallboard tape, with formation of excellent joints, firm
adhesion of the tape to the joint areas and freedom from
tears or non-adnered portions. .

It is an advantage of the invention that the depressmns

are not subject to damage in handling and shipping be- |

cause the plane surface is of such extent as to protect the
depressmns whereas projections raised above the plane
surface of the board edge would be liable to shear off or

~ be distorted during manipulation of the board. Tt is a

further advantage of the invention that the device pro-
vided for forming the depressions is of s1mple inexpen-
sive construction and can be readily installed in the usual

commercial board-forming arrangement Wlthout disrup-

tion of the usual operation thereof.

In the above description, pressure has been shown to

be applied to the embossed roller by means of a weight on
a lever arm but, alternatwely, such pressure can be applied
by a spring means or, in other words, the lever arm can be

The board edges

verse or sectional edge across the depth or thickness of

the board, the latter being the 35 inch, %2 inch or like -
The surface in question, in other words, is

that parallel to the tape which is later applied. It is

preferred that the surface area of the joint zone of the
board exhibit no extensive plane surface mthout mden-

tations closely -adjacent the edge. ..
‘The initial set of the core often takes place Wlthm

two minutes after formation of. the board, but this can

be changed by the addition of an accelerator -or retarder,

as desired. The final set may take place from eight to

fifteen miniites after the initial set, but this also varies
depending ‘upon the addition of accelerater or retarder,

 and it can be determined in any event by observing the

25

39

40

45

o0

spring-blased. An alternative des:gn for a ro]ler, having

diamond-shaped protuberances 32, is shown in FIG. 6.
Also, other means of applying such pressure can be em-
ployed, if desired. Suitably, the embossed roller is of
steel, but other hard-surfaced roller means can be em-

ployed. Alternatively, the discontinuous depress:ons can

be impressed by impact means, but a roller is an efficient

continuous device for the purpose. The example has
~shown applying the depressions at the edge of a light-

weight gypsum core board, but they can also be applied
to boards having other gypsum core compositions, e.g. as

containing foam cells, or being of heavier construction,

higher pressures generally being desirable with heavier

core compositions. In dry wall construction a pair of such
boards are placed on a support (e.g. stud 39) in abutting
relation, joint cement or adhesive applied; then fibrous
tape is applied and excess cement removed, as described
above, and then finishing cement is applied over the joint.

The d.lSCOﬁltIIHlGHS, snallow depressions are preferably

mpressed in the gypsum core board edge surface at a

|

60

70

temperatures exhibited by the core. That is, ~setting  is

“an exothermic reaction and results in a rise in tempera-

ture in the core, and when the temperature levels off
and no longer rises, final set will have occurred. The
initial set can be detemmned by taking samples  of the
slurry feed at intervals, allowing to set and testing
with a Vicat needle in the known way. In a board line,

the board from the forming station.is suppomed cn a '

belt until initial set has occurred and then is forwarded
on rollers, so that in practice it is useful to indent just
after the board leaves the belt.

a straight or nontapezred board surface preferably to
from 1 to 2 inches in from the edge.
The tape employed is of any desu'ed type and can be

| plaln, spark-punched or other.

- It is to be understood that the above speelﬁe descrip-~

tion and example are given for purposes of illustration

only and that variations and modifications can be made
therein without departmg from the spirit and scope of the -
appended claims,

Having now descnbed the mventmn What is claimed
-18:

1. Plasterboard of improved ]emt-formmg pmperty |

- consisting essentially of a core of interlaced set gypstm
crystals and paper liners covering the faces of said
board, said board having shallow, discontinuous depres-

s1ons dlsposed in a plurality of transverse and longitudinal
rows m a zone of a surface of said board adjacent an

edge only of said surface and adapted to underlie the o
edge of later-applied wallboard tape.

2. Plasterboard as in claim 1 Wherem sald depres-—- -

- sions are from O. 003 to 0.012 inch in depth

3. Plasterboard as in claim 1 wherein said depres- |
sions occupy from 15% to 80% of the area of said zone.

4, In dry wall construction a pair of gypsum core" |

boards disposed in abutting relation to form a joint, said

‘boards having tapered edges and shallow, discontinuous

depreasmas dlsposed in a plurality of longltudmal and -

transverse rows in said tapered edges, joint cement on =
- said tapered edges at said joint and fibrous tape applied

over said cement at least some of said depressmns.. mldere- |
lying the edges of said tape. - |

5. Plasterboard of improved joint cement retentloa |

'pmperty consisting essentially of a core of set gypsum
| “crystals and paper liners covering said core, a tapered L
‘edge at one face of said paper-covered core, and shallow, -

discontinuous joint cement-retaining depressmns in said
-paper and core at said tapered edge, said depressmns being = .

- disposed within said tapered edge surface in a plurality

time between the initial setting time and the final setting

itme to provide suitable indentations without damace to
the core edge.

However, the indentations can alterna-

]

of transverse and longitudinal rows and mamtalnmg |

~_said paper in unbroken state, and adap’[ed to underhe ‘lhe

edges of tape when assembled.

It is to be understood
that the indentations can be formed in a tapered edge or -



6. Plasterboard as in claim 5 wher ein said depressions E

depressions are from 0.003 to 0.012 inch in depth.

7. Plasterboard as in claim 6 wherein said depres-
- sions are from 15% to 80% of the tofal area of the
surface of said tapered edge.

S. In dry wall construction a pair of

boards, each of said boards consisting essant1aﬂy of a

‘core of sst gypsuim crystals and paper liners covering said

gypstm core

-

3,180,058
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