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SHAFT WALL AND HORIZONTAL METAL STUD: THEREFOR

This invention relates to sheet metal studs £for
supporting gypsum wallboard and to improved fire-resis-

taht hollow shaft walls.

BACKGROUND OF THE INVENTION

Several patents have éisclosed hellow shaft
walls employing metal studs and gypsum Qallboards; for
example, U.S. Patent Nos. 3,740,912 and 4,353,192. These
prior patents all employ metal studs between adjaéent
gypsum core boards, which'metai studs are vertical studs.
These prior patents élso have one-inch-thick cofe boaxds
which have Square edges abutting the webs of the vertical
studs. The core boards commonly employed in these
systems sometimes inélude slightly bevelled edges,
strictly for ease of insertion into the channels formed
between flanges and tabs.

These prior structures have enjoyed consider-
able commercial succe..; however, & shaft wzll which can
be more easily installed at lower cost and have iﬁproved
performance is clearly desirable. These prior structures
also required the stuas to have greater flange-to-£flange
dimensions as walls were made progressively higher,
resulting in increased steel usage and an inérease in

cost and labor..

SUMMARY OF THE INVENTTION

In the present invention, novel sheet me

studs are placed horizontally betweenéadjt;;%tg

i

tally extending gypsum core boa:ds,_tjpically i

walls surrounding an elevator shaft and stairwells, and
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in area separation walls and the like. The metal studs
include, essentially, an inner flange, an outer flange
and an adjoining web with a core board abutting each side

of the web. At least a narrow portion of the web which

. is closely adjacent the inner flange is in a plane which

forms an acute éngle with the inner flange creating a
channel-like means for holding an edge of one of the two
core boards against the inner flange. The web also
includes means for holding an edge of the second core
board against the inner flange, on the opposite side of
the web.

Two-foot wide and up to ten-foot long,
one-inch~thick gypsum core boards are dispésed, with
their widths extehdihg vertically and their lengths
extending horizontally, between the horizontally extend-
ing studs, §aid boards having Bevelléd lateral edges.
which abut the acutely angled webs of the studs.

The typical long side of a shaft enclosure is
ten~-feet long and consists essentially of alternating
ten-foot long, horizontally extending core boards and
ten-foot long, horizontally extending metal studs. The
ends of the metal studs and the core boards are disposed
within a chénnel in a suitabie vertically extending
corner stud or the like. Two layers of sfanda:d or
special fire-retardant, typically é4-foot wide gypsum
wallboard (referred to herein as wide wallboard) are
screw attached to the outer flanges of the metal studsi

The corner stud has two outwardly openlnq-

Channels directed at right angles, and the core boaras
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and horizontal studs of two perpendicular walls.extend
into the two respective channels.

It is an object of the present invention to
provide a novgl horizontal stud and a novel and improved
wall construction utilizing such hbrizontal studs.

It is a further object of the invention to
provide an improved,_more economiéal sh#ft wall, suitable
for erection from one side.

.It is a still further object of the invention
to provide a method of erecting walls which result in
improved walls at a reduced cost.

it is a stili further object of the invention
to provide a method of erecting shaft walls which
inherently includes the initial construction of a rela-
tively low safety wall around the shaft opening that also
provides ready access to the shaft for the installation
of cants and the like.

ft is a still fu;ther object of thé invention
to provide a shaft wall which is not substentizlly
weakened by omission or réﬁoval of a narrow top portion

for thé installation of elevator rail supports/brackets.

It is still a further object of the invention
to provide a shaft wall system that requireslthe stocking

of fewer components for typical shaft wall installations.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and advantages of the
invention will be more readily apparent when considered
in relation o the preferred embodiments as set forth in

the specification and shown in the drawings in which:
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Fig. I is a perspective view of a portibn of
two perpendicular walls of an elevator shaft enclosure,
constructed in accordance with the invention.

Fig. 2 is a cross-sectional plan view of the
wall corner, taken oﬁ line 2-2 of Fig. 1.

Fig. 3 is a cross-sectional end view of the
left wall of Fig. 1.

Fig. 4.is an isometric view of a horizontal
stud of the walls of Fig. 1.

| Fig. 5 is a cross-sectional end view of a
modifiéd wall embodying the invention.

Fig. 6 is an 'isometric view of an extra-long
wall embodying the invention.

Fig. 7 is an end Qiew of a double-width board
for forming two core boards.

Fig. 8 is an end view of a double-width board .
for forming two modified core boards. |

Figs. 9-12 are isometric views of four modified-
horizontal studs with core boa:ds in place, all in.

accordance with the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Fig. 1, ghere is shown part of s
side wall 10 and part of a8 front wall 12 of a hollow
shaft wall structure 14 surrounding an elevator shaft 16.
Elevator shafﬁ 16 extends vertically through a plurality
of floor-ceiling platforms, including the lowef platform
18 and the upper platfofm 20 of Fig. 1. The shaft wall
structure 14 extends wertically from the lower platform

18 to the upper platform 20 along the edges 22 of these



L

~

floor-ceiling platforms which surround and form thg
elevator shaft 16.

Side wall 10 consists of standard upwardly
opening, channel-shaped floor track 24 (Fig. 3), having
a8 horizontal web 26 and two vertical flanggs 28, 30, a
downwardly opening, channel shaped, ceiling track 32,
having a horizontal web 34 and two vertical flanges 36,
38. Floor track 24 is mechanically affixed to the top of
lower platform 18 and céiling track 32 is mechanically
affiied to the bottom of upper platform 20, éachlﬁdjacent
the edges 22 of these floor-ceiling platforms. Ceiling
track 32 preferably has a piurality of spaced-apart vent
openings 39 along the top edge of flange 38, to improve
the wall fire-resistance. Ceiling track 32 can also be
used as a floor track.

At the éorner of side wall 10 and front wall
12, as seéq in Figs. 1 and 2, a vertical corner post 40
is mounted with a bottom end 42 disposed in a floor track
24 and & top end 44 disposed in a ceiling track 32, where

the two floor tracks 24 and the two ceiling tracks 32

‘meet to form a 90° corner 46 between side wall 10 and

front wall 12. The corner post 40; which could be made
by affixidg two channels together back-to-side, is
preferably a single, elongate, roll-formed sheet o0f metal
having two outwardly opening channels ¢8, 50 formed of a
single piece of 0.020-inch-thick steel, with éhe two

channels 48 and 50 opening outwardly in di

"~

ections at &
909 angle to one another and being directed toward,

respectively, the side wall 10 and the front wall 12.
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As seen in Figs. 1 and 2, vertical corner post 40
consists essentially of the two channels 48, 50 each of
which consists solely of a bottom wall and parallel,
spaced, inner and outer side walls extending
perpendiculérly from the bottom wall. The bottom wall of
a first one of said channels (opening downwardly and to
the right in Fig. 2) is also the inner side wall of a
second one of said channels (opening downwardly and to
the left in Fig. 2). Also, the bottom wall of the second
ohe of said channels will .be seen to be coplanar with the

outer side wall of the first one of said channels.



Conéidering the side wall 10, Fig. 3 shows the
arrangement of core boards 52, horizontal studs 54, and
outwardly disposed gypsum wide wallboards 56, 58, which
combine to form the side wall 10.

Typically the core boards 52 are paper-covered
gypsum boards which are, in cross section, 2 feet by 1
inch, and will nofmally have a length equal to the extent
of the wall 10. Of particular importance are the
bevelled edges 60, 62 along the two long edges of each
core board 52. Alternatively, non-bevelled board can be
used. Preferably, the'bevelled edges 60, 62 on each core
board 52 have a bevel 64, 66 which is in a plane forming
an angle of 1200 with one of the core board faces and 600
with the opposite cére board face, and preferably, when
installed as shown in Fig. 3, the_bevelled edges 60, 62
are parallel, one with the other, whereby the bevel 64 on
edge 60 is at an angle of 1200 with core board face 68
and an angle of 600 with core boazd face 70, whereas
Eevel 66 on edge 62 is at an angle of 1200 with core
board face 70 and an anqle of 6009 wlth-core board £face
68. _

Preferably, the bevelled edges 60, 62 have a
flat por;ion 72, of a width of about 3/8 inch, however,
this could be varied conslde:ably..

The first core board 52 -to be installed in
constructing wall 10 has a flat portion 72 restiné on web
26 of floor track 24 and face 70 is held against flange
30 by a plurality of screws 74. The two.ends 76 tone
shown in Fig. 1)} of core beocard 52 extend into corner

posts 40 (one shown) but are not affixed thereto. On top
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of the first core board 52 to be installed is the first
horizontal stud 54 to be installed, and progressively, in
constructing wall 10, additional coxe boards 52 and
horizontal studs 54 alternately are put into place, each
extending at each end thereof intoc the chanhel 48 of
corner posts 40 (one shown) but, preferably, neither core
boards 52 nor studs. 54 are affixed thereto.

The horizontal studs 54, shown in Figs. 3 and
4, are each a single, elongate, roll-formed sheet of
metal, preferably 0.020-inch-thick steel, and include,
essentially a Z-shaped cross section which includes an
inner flange 78, a wes 80 extending outwardly £rom inner
flange 78 with an inwardly facing surface 84 which fozms
an angle of 609 with inner flange 78, an outer flange 82
which is parallel to and preferably about 2-1/2 inﬁhes
from inner flange 78 and a means 86 for holding a core
board edge 62 against outwaidly facing surface 88 of web
80. The stud 54 will be seen to form two opposed.pocketﬁ
for receiving the edgés of two adjacent core boards 52.

In the form as shown in Fig. 4, the means 86,
for holding core board edge 62 against the outwardly
facing surface 88 of web 80, is a plurality oI tabs 56
formed of about l-inch by about 3-iﬁch sections of metal
cut and bent cut of web 80, located about every 12
inches. The inner flange 78 h;s 2 narrow, -outwardly-
turned hem 90. Innez flange 78 also Has én'ou:wa:dly
depressed, elongate rid 92 with'depth equal t¢ the
outward extent of hem 90; Rib 92 prevents twisting of
the stud 54 when & builder résts a core boazd on the top

of outer flange 82 during construction. Inne:z flange 78
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has a short, downwardly extending, elongate lip 94 formed
by a reverse bend of the sheet metal and web 80 is
adjoined to inner flange 78 at the top of lip 34. Tﬁe
inner flange 78 can;be strengthened to some degree by
forming the flange with the double thickness extendin§
upwardly and the single thickness extending downwardly,
with a hem at the bottom, as illustrated in Figs. 9-12.

An elongate, outermost portion 96 of web 80 is
perpendicular to the outer flange 82,.and outer flange 82
has a narrow, inwardly turned hem 98.

In the embodiment shown in Fig. 3, ail the
horizontal studs 54 are disposed with the inner flange 78
extending primarily upwardly from web 80 and the outex
flange 82 and tabs 86 extending downwardly fzom web 80.

It will be readily understood how gravity assists in the

_installation of the upper core board engaged in each stud

54. Two layers of gypsum wide wallboard 56, 58, prefera-
biy 4-foot-wide and l/2-inch or 5/8-inch thick, are screw
attached to the outer flange 82 of each herizontal z%tud
54 and to corner posts 40.

In alternatiQe embodiments, not shown, the
horizontal studs 54 could be reversed with inner £f£langes
78 extending downwardly and the outer flanges 82 and tabs
86 extending upwardly, necessitating a reversal of the
faces of the core boards 52. In this gmbodimgnt, tabs
could interfere with the installation of the dpper board,
making construction a little more £ifficult. 1In a still
further alternative embodiment, altarnate ho:izontal
studs 54 could be reversed, necessitating the us2 0Z core

boards with bevels on the same side on each core board



énd with core board faces alternating on adjacent corze
boards. This alternating embodiment will be clearly
understood from the alternative embodiment of Fig. 5.

In Fig. 5, a different embodiment of the
invention, employing modified horizontal studs 100, is
shown, with the horiiontal studs 100 arranged to show an
alternating stud arrangement. The embodiment of Fig. 5
also has non-aligned core boards 102, which permit the
inclusion of vent holes 104 in the webs 10§.

The elongate hofizontal studs 100 have inner
flanges 108 and outer flanges 110 which are paraliel and
extend in the same direction from the web 106. The web
106 includes three elongzte elements, a diagonal section
112 extending outwardly at 609 from one edge 0f inner
flange 108, a mid-wall 114 extending from the opposite
edge of diagonal section 112 in the opposite'direction as
and parallel to the inner £lange 108, and an outermost
portion 116:wh1ch is perpendicular to the outerlflange
110 and to-mid-wall 114;

In ordexr to imprcve the fire-resistant charac-
ter of the wall 118, the mid-wall 114 is spaced outwardly
of the inner flange 108, a distance greater than the
thickness of the core boé:ds 102, preferably a 1-1/4-inch
. spacing with l-inch-:hick core boaxd 102. Core bocard 102
having a flat portion 123 and a bevelled portion 124, has
edges 122, 122 with thé bevel 124 of each edge adjacent
the same face 126. The core boards 102 and thé studs 100
are both erected in an alternating manne:, with adjacent
core boarzds 102 having faces 126 facing cppositely and

adjacent horizontal studs having upper and lower sides
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reversed. Consequently, every other core board 102 is
disposed outwardly 1/4 inzh, leaving an inner 1/4-inch
strip 128 of web 106 exposed. A plurality of vent
openings 104 are formed at spaced locations along this
inner 1/4-inch strip 128. When a.wall 118 is exposed to
a fire, air is able to move through vent openings 104,
cooling the wall 118. |
. Referring now to front wall 12 of Fig. 1, an

elevator doorway 132 is shown, formed by two vertical
roll~-formed, sheet metal elongate door-frame posté 134
(one .vertical post not shown), (similar door frame posts
are shown in Fig. 6). As shown ih a broken-away portion
in Fig. 1, the door frame posts 134 include a web 136,
two pgrpendicular flanges 138 and an inwardly protruding
lip 140. A short section of regular formed sheet metal
elongate channel 135 is affixed back-to-back with the
portion of vertical door frame post 134 extending from
the top 6@ doo:wéy 132 to the ceiling track 32, and
another section of channel 135 extends across the top of
doorway 132.

| Front wall 12 has short sections of core board
S2 alternating with short sections of horizontal stud 54
along the side of doorway 132, with boards 52 and studs
S4 extending into the channel 50 of corner post 40 and
into the door frame post 134. Other short sections of
horizontal studs 54 and core boards S2 extend horizon-
tally over doorway 132 and into the short sections of
channel 135. Two layers of qypsuh wide wallboard 56, 58
are screw attached to the outer Elangés of horizontal

studs 54 and to posts 40 and 134.
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Referring now to Fig. 6, an extra-lond wall 142
is shown, constructed in aéco:dance with the invention.
The horizontal studs 54 preferably will not be more than
10-feet long for most elevaﬁor shaft walls, particularly
with ohly 2-1/2-inch-wide studs. Fof walls having a
length greater than 10 feet, an .intermediate vertical
posf 144 is positioned at spacings of 10 feet or less. A
suitable intermediate vertical pdst 144 is shown formed
of two door frame posts 134, back-to-back, preferably
mechanically affixed togethgr, howeverlother conﬁiqu:a;
tions can alsc be used. Core boards 52 and horizontal |
studs 54 are shown extending from within corner posts 4%
to within intermediate vertical posi 144. Wide wall-
boards 56, 58 are affixed to the outer flanges 82 of the
horizontal studs 54,

Figs. 9 thru 12 show four additional modifica-
tions of the invention.

?ig. 9 shows horizontal stud 170 with.two core
boards 172, in a manner similar to the structures of
Figs. 1, 2 and 6. Horizontal studs 170 and core boards
172 are assembled into vextical corner posts 40,
intermediate posts 144 and dpoz frame posts 134 similar
to core beoards 102.

Horizontal stud 170 is an elongate, roll-£formed
sheet of metal with a cross sectiorn which includes an
inner flange 174, a web 176 extending perpendicularly
outwardly from the middle of innér flange 174 for about
9/16 inch to a 309 upwa:d bend 178, then extends upwardly
and outwardly to a 300 downward bend 180 and then 2«tends

outwardly to downwardly extending outer flange 182.
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Bends 178 and-180 thus divide web 176 into an inner flat
portion 184, a central ﬁiaqonal portion 186 and an outer
flat portion 188. 1In the several disclosed embodiments
of this invention it is important that a portion of the
web be at an acute angle to the inner flange at a portion
which is Qpaced outwazdly from the inner flange. This
angled portion may extend inwardly énd be adjeined to the
inner flange or the adgled portion_m;y be adjoined to the
inner flange by a narrow portion perpendicular to the
inner flange.

' Horizontal stud 170 also includes a plurality
of downwardly extending tabs 190 formed of l-inch by
3-inch sections of metal cut and bent out of central
diagonal portion 186. Tabs 190 are adjbined.to_centzal
éiagonal portion 186 adjacent to bend 178, and include a’
downwardly and outwardly extending angled portion 192 ané
a2 downwardly extending portion 194 terminating in a
downwardl}'and outwardly angled lip 196 £for ease of
insertinn of a core board 172.

Inner flange 17¢ includes an upper double-
thickness portion 198 and a lower single-thickness
portion.200 which includes a lower hem 202 and a midway
rib 204. Hem 202 and rib 204 both extend outwardly from
the balance cf lower pb:tion 200.

- Horizontal stud 170 .is mounted atop an upper
edge portion 206 of one of the two core boards 172 in
Fig. 9, and a lower edge portion 207 of the other cc:e'
board 172 is disposed atop stud 170.

The upper edge portion 205 of the one core

board 172 is held firmly betwezn tabs 190 and the hem 202
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and rib 204 of ;single-tnickness portion 200 of inner
flange 174. Upper edgé portion 206 has a £flat top
portion 208 and a bevelled portion 210. Flat portion. 208
abuts inner flat portion 184 of web 176 and bevelled
portion 210 is parallel to and closely spaced from angled
portion 192 of tab 190.

The lower edge portion 207 of the other cé:e
board 172 has a flat bottom portion 212, similar to flat
top portion 208, and 2 bevelled portion 214, similar to
bevelled portion 210. Bevelled portion 214 rests on
central diagonal portion 186 of web 176 and flat botﬁom
portion 212 is parailel to and cldsely spaced from inner
flat portion 184 of web 176.

The very heavy, ﬁormally'about ten-foot-long.
core boards 172 are relatively easily inserted onto each
previously mounted herizontal stud 170 by merely sliding
-the bevelled portion 214 down the central diagonal
portion laé until the lower edge 207 abuts the double-
thick.poztion 198 of inner flange 174.- Lower edge
portion 207 is held firmly between inner Zlange 174 and
diagonal pértioh 186 by the weight of the core board 172,
plus the weight of all core boards 172 and horzizontal
studs 170 which are thereabove a part of the wall.

The herizontal studs 170 £it tightly onto the

(a4

upper edge 206 of core boards 172, but being much lighte:
and easier to manipulate than the core boards 172, very
little problem is involved in this step. GCypsum wide

wallboard (not shown) is screw attached against the outer

surfaces 216 of the outer flanges 182 and to posts 40,

134 and 144.
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Fig. 10 shows horizontal stud 220 with two core
boards 222, similar t; core boards 52. Horizontal studs
220 and core boards 222 are assembled into vertical
cofner posts 40, intermediate posts 144 and door frame
channels 134 in a manner similar to ;he structures of
Figs. 1, 2 and 6.

Hovizontal stud 220 is an elongate, roll-formed
sheet of metal with a cross section which includes an
inner flange 224, a web 226 extending outwardly and
upwazdly from the mlddie of iﬁner_ilange 224 to a
downward bend 228 and:then extends outwardly to down-
wardly extending outer flange 230. Bend 228 thus divides
web 226 into an inner diagonal portion 232 and an outer
flat portion 234.

Horizontal stud 220 also includes a plurality
cf downwardly ex;ending tabs 236 formed of l-inch by
3-inch sections of metal cut and bent out of innerx
diagonal_po}tion 232. Tabs 236 are adjoined to the'inne:
édiagonal portion 232 of web ZZé 2t about the middle cf
diagonal portion 232 and includes a downwardly and
outwa:dly exténding portion 238, a downwardly extending
portion 240, and a downwardly and outwardly angled lip
242 for ease of insertion of a core board 222.

Inner flange 224 includes an upper double-
thickness portion 244 and_a lower single-thickness,
portion 246 which includes a lower hem 248 and a midway
zib 249, both extending outwa:dlf.

Horizontal stud,220'is mounted atop an upper

edge portion 250 of one of the two core boards 222 in
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Fig. 10, and a lower ed§e portion 252 of the other core
board 222 is disposed atdg stud 220.

The upper edqe portion 250 of the one core
board 222 is helé firmly between tabs 238 and the hem 248
and rib 249 of single-thickness portion 246 of inner
flange 224. Uppg: edée portion 250 has a Elat'toé
portion 254 and a2 bevelled portion 256 with an elongate

corner 258 therebetween of about 1500.

The lower edge portion 252 of the othez core

‘board 222 has a flat bottom portion 260, similar to flat

top Qor:ion 254 with fhe exception that it is on the
opposite side of the core board 2:2, a bevelled portion
262, similar to bevelled portion 256 but also on the
opposite side of core board 222, and an elongate corner
264 therebetween of about 1500.

The ianer diagonal portion 232 of web 226 forms
an angle 266 of 700 with upper double-thickness portion
244 of inAg: £lange 224. Since the corners 258 and 264
are both about 15090, the bevelled portionz 256 and 262
extend at an angle 268 of about 60° relative to the upper
dduble—thickness portion 244. Consequently, the upper
edge portion 250 and the lower edge portion 252 .of the

core boards 222 both abut the web diagonal portion 232 at

. the corners 258 and 264.

The core boazds 222 are easily inserted onﬁo
each previously mounted hc:izontal stgd 220, and the
lower edge portion 252 is held firmly between innert
£lange 224 and web diagonal portion 232 by the weight of
the core boarzd 222, plus the weight of all core boards

222 and horizontal sztuds 220 which are thereabove a patct



of the wall. Hérizontal studs 220, being much lighter
than the core bocards 222, can be reaszonably easily forced
down onto the upper edge portions 250 of the core boa:d§
222. Gypsum wide wallboard (not shown) is screw attached
against the outer suﬁfaces 270 of the outer flanges 230
'and-to posts 40, 134 and 144.

Fig. 11 shows horizontal stud 272 with two core
boards 274, similar to core boards 102. Horizontal studs
272 and core boards 274 are assembleé into vertical
corner posts 40, intermediate posts 144 and door frame
éhannels 134.in & manner similar to the structures of
Figs. 1, 2 and 6. Horizontal stud 272 is an elongate
roll-formed sheet of metal with a cross section which
includes an inner f£lange 276, a web 278 extending
perpenicularly cuatwardly from the middle of inner flange
276 about 5/5 inch to 300 downwa:d bend 280, then extends
downwardly and éutwarély to an upwarély extending outer
flange 282.- Bend 280 thus divides web 278 into an inner
-fiat portion 284, and an outer diagonal po:tion'zas.-

Horizontal stud 272 &2lso0 includes, at spaced

[N

apart locations along web 278, a plurality of upwardly
extending tabs 288 and a plﬁrality of downwardly extend-
ing tabs 296, egach formed of, rsspectively, l-inch by
3-inch sections and_l/?-inch by 3-inch sections cf metal
cut and bent out of otter diagonal portion 286. Tabs 288
are adfoined to outer diagonal po:ticn 286 adjacent to
bend 280, and include an upwardiy anc cutwardly extending
angled.portion 292 anrd an upwazrdly extending portion 293
terminating in an upwardly and outwardly angled lip 296,.

for ease of insertion of a core board 274. Tabs 290 are



adjoined to outé: diagonal portion 286 about 1/2 inch
outwardly £from bend 280,'and include a downwardly extend-
ing portion 298 and a dewnwardly and outwardly extending
lip 300. |

Inner flange 276 includes én upper double-
thickness portion 302 and a lower single~-thickness
portion 304 which includes a lower hem 306 and & midway
rib 308, both extending oﬁtwardly from the other parts of
lower portion 304. |

Horizontazl stud 272 is mounted atop an upper
edge portion 310 of one of the two core boards 274 in
Fig. 11, and a lower eége portion 312 of the other core
board 274 is dispcsed atop stud 272.

The upper edge pertion 310 of the one core
board 274 is held firmly between tabs 290 and the hem 306 °
and rib 308 of s{ngle-thickness portion 304 of inner
flange 276. Upper edge portion 310 hes a ﬁlat top
portion 314 and a2 bevelled portion 316. Flat po:tioh 314
aputs inner flat portion 284 of web 278 and bevelled
portion 316 is parallei to and closely spaced from ocuter
diagonal portion 286 of web 278.

The lower edgé pertion 312 of the other core
board- 274 has & flet bottom portion 318, similar to fiat
top portion 314, and a bevelled portion 320, simila:z to

bevelled portion.316. Flat bottom portion 2318 is

"
rn
._l
fu

parallel to and closely spacec from inmne t portion

284 of web 278 and bevalled porticn 120 rests on anglec

(0]

portion 292 of tabs 288.
The core boards 274 are :telatively easily

inserted between the tabs 28B and 290 and the inner



flange 276 because of the bevelled portions 316 and 320,
which engage and slide on the respective tab lips 296 and
300. Gypsum wide wallboard (nct shown) is screw attached
against the oﬁter surfaces 322 of ocuter flanges 282 and
to posts 40, 134 and 144.

In 2 preferred embodiment, Fig. 12 shows
horizontal studs 324 with twq core beazds 326, similar to
core boards 52. Horizontal studs 324 and core boards 3é$
are assembled into cornezr posts 40, intermediate posts
144 and doof frame chaﬁnels 134 in a manner similar to
the structures of Figs. 1, 2 and 6. Horizontal stud 324
is an elongate roll-formed sheet of metal with a cross
section which includes an inner flange 328, a web 330
extending pe:pendicuiarly outwardly £zcem the middle of
inner flange 328 about 5/8 inch, forming a f£lat portion
332, whereat a major portion 334 of web 330 extends
upwardly and outwardly aboui 5/8 inch fo bend 336 and
thence downwardly and outwardly to an t;wa:dly extending’

outer £lange 338. A minor portion 340 of web 330, about

(3]

a 3-inch length of each foot of web, extends downwardly
-and outwardly about 53/8 inch to bend 342, thence down-
wardly to bend 344 and thence outwardly to upwardly

extending outer £lange 338. Slits 34§ were cut crosswise

nm

0f web 330, during feorming of horizcntal stud 324, from
the flat portion 332 to the outer flange 338. The slits
346 are preferably angled slightly to form minor porticns
340'which have a shorter dimension along the outer £flange
bend 348 than aléng the bend 349, whereat the mino:

poztion 340 i3 adjoined to the £flat portion 232. By

angling the slits 346, heat transfer thzough the stud,



from one flange to the opposite flange is reduced, and,
also, the studs are more easily stacked for warehousing
and shipping.

The bend 336 divides the major portion 334 of
web 330 into a ramp portion 350 and a connecting portion
352. The bends 342 and 344 divide the minor portion 340
into a bevel portion 354, a board holding poxtion 356 and
a coﬁnectinq portion 358.

Both ends.of web major portion 334 and of web
minor portion 340 are integrally connected to the stud;
they have no free or'déngling ends. -Thus, as shown in
Fig. 12, web 330 has no tabs or any other part with a
dangling or free end, all of which'enhanceé the
structural integrity of the web.

Inner flange 328 includes an upper double-
thickness_po:tion 360 and a lower single-thickness
portion 362 which includes a lower hem 364 and a midway
rib 366, both extendinq'outwardly.

Horizontal stud 324 is mounted atop an upper
edée portion 368 of one of the two core boards 326 in
Fig. 12, and a lower edge portion 370 of the other core
board 326 is disposed atop stud 32¢.

The upper edge portion 368 of the one core
board 326 is held firmly between boazd holding portion
356 0of web minor portion 340 and the hem.364 and rib 385
of Single—thickﬁess portion 382 cf inner £lange 328.
Upper edge portion 368 has a f£lz: zop portion 272 ané a
bevellad portion 374 with ar elongate corner therebetween

of about 1509. Flat portion 372 abuts Ilat portion 332
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of web 330. Bevelled portion 374 is parallel to and
closely spaced from minor portion, bevel portion 354.

The.lower edge poition.370 cf the other core
board 126 has a flat bottom portion 376, similar to flat
top portion 372, and a2 bevelled portion 378 similar to
bevelled portion 374. Flat bottom portion 376 is
parallel to and closely spaced from f£lat portion 332 of
web 330, and the junction of flat bottom portion 375 and
bevelled portion 378 rests on ramp portion 350.

The core boards 326 are inserted ontq each
previously mounted horizontal stud 324 by merely sliding
the bevelled portion 378 of lower edge portion 370 down
the ramp portion 350 of the web 330 until the lower edge
portion 370 abuts the §ouble-thick portion 360 of inner
-.£lange 328. The lower edge portion 370 is held between

the ramp po:tion'JSO and.inner'flange 328 by tﬁe weight
of the core board 326, plus the weight of all core boazds
326 and horiiontal studs 324 which are thereabove a part
of the wall.

The horizontal studs 324 are forced onto the
upper edge 368 of each core board 326, with the core
boaré bevelled portion 374 guiding the stud wéb minor
portion 340 into the space between the inner flange 328
and the boazd holdiqq portion 3358.

Gypsum wide wallboard (not shown) is screw
attached against the outer surfaces 380 of the outer
£langes 338 and to posts 40, 134 and 144,

In the preferred forms of ths invention,
narcrow, elongate slots 382 are arranged at spaced

locations along the webs 80, 106, 176, 226, 278 and 330,



typically about 3 inches by 1/2 inch, spaced an inch
apart, for reducing the heat conductivity through a wall,
in case of fire cn one or the other sides of the wall.
Also, horizontal studs 54, 170, 220, 272 and 324 could
have 3/16-inch by 2-1/4-inch vent heles 284 added, with
3/4-inch spacing, similar to the vent holes 104 in stud
100.

With regard to the application of two layers of
‘gypsum wide yallbcard.ss, S8, on any of the horizontal
stud embodiments, these 1/2-inch or 5/8-inch wallboards
may be screw applied with their long dimension horizontal
or vertical or with one layer horizontzl and one laye:
vertical. All-vertical application is normally pre-~
ferred, with joint locations staqqered. With regard to
the installation of all-horizontal studs 54, 170 and 220
in side wall 10 with tabs 86, 190 and 236 extending
downward, although this is the preferred construction,
the walls could be constructed with tabs 86, 190 and 236
extending upward; that is, by reversing the horizontal
studs 54, l7b and 220 and reversing the core boards 52
and 222.

Fiés. 7 and 8 show how two 2-foot-wide coxe.
boards 52 and 222 or 102 can be manufactured as a
substitute f£or the moze commen standard 2-foot-wide corze
board. In Fig. 7, a s-foot-wide, l-lﬁch-thlck, paper-
covered gypsum board 146 is shown with a jagged break

line 148 in the center of board 146. 2y forming board

wn
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146 with two bevelled edges 150 adjacsnz the top

and a V-qroove 154 in the center of the back face 15§,
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the wide board 146 can be broken in hali to form twa core
boards 52 or 222.

In Fig. 8, a 4-foot-wide, i-inch-thick, paper-
covered gypsum board 158 is shown with a jagged break
line 160 in the center of board 158. By forming board
158 with two bgvelled edges 162 adjacent the top face 164
and V-groove 166 in the center of the.top face 164, the
wide core board 158 can be broken in half to form two
core boards 102. The present invention has an added-
advantage in that the rough, jagged edges formed bg
breaking wide gypsum boards 146, 158, extend into a 600
channel in either of fhe horizontal studs 5, 100 or 220
where the jagged_edge5 present no problem.

Another very important advantage of the present
invention is in the £fact that the construction of a wali
in accordance with the invention, such as side wall 10,
involves constructing, essentially, a two-foot wall with
the lowest core board 52, then a four-foot wall with the-
second lowest.core board 52, etc. Construction of these
walls can be stopped at any two-£foat multipfe height.

Accordingly, a desired four-focot wall can be erected with

-
—

no extra trouble for use as a temporary sefety wa
around an elevator shaft prior tc the time whaen a com-
plete elevator shaft wall is desized, leaving access to
the shaft, over the four-foot wall, during early phases
of construction, for easy installation of cants or the
like. Also, accordingly, coz2 boarzds can be omitted or
removed from between the rop horizontal stud and the
ceiling track without weakening substantiallvy the resul-

tant wall, as occurs in pzior vertical stud structures,
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wherein portions of vertical studs must be cut away.
This omission is sometimes necessary t¢ install elevator

rail supports/brackets.

act that with

rh

0f greatest significance, is the
horizontal studs carrying the weight of core boards, the
horizontal studs are effectively made stronger preopor-
tional to the weight on them, which is not true of
véztical studs, which obviously do not carry the weight
of core boards between them. With core board edges
bevelled and horizontal stud webs or tabs at correspond-
ing acute angles, a substéntial increase in strength and
stiffness is provided:in the rzesuvltant wall. As a
:esuit, horizontal stpds which are only about 2-1/2'
inches, flange-to-flange, are adequate zeg;rdless of the
height of-the wail.

It should.also be noted that the construction
.0f walls in accordance with the invention is easier and
faster than prior shaft walls, and is suitable for
construction from one side, the side opposite the shzft.
Contributing most to the ease of erection is the use of
the horizontal stud with a wide, angled-bottom chapnel
into which the bottom edge of each core boazd is fed.
More particularly, the web 0f the stud fncludes structure

for guiding the bottom edge ©f the core hoazd laterally

gravity. For example, in the embodiment of Fig. §, the
guide structure comprises wed cdiagonal portion 186; in
Fig. 10, it comprises web diagonal porcion 212; in FTig.
11, it comprises upwardly and outwardly extending lip

portion 296 and angled portion 292; and in Fig. 12, the
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guide structuze comprises web ramp portion 350. This
type of gquide structure facilitates positioniig o the
core board at the desired location on the stud by an
assembler whose vision of that location can be impeded by
the core board during assembly. In all such embodiments
the guiding functioh results from the presence of web
structure which is engageable with the lower edge of the
core board and which is inclined downwardly and inwardly
toward the inner flahge of the stud which, in the pre-
ferred embodiments, includes an upper portion having a
double thickness of sheet metal. That part of the core
board adjacent its lower edge is positioned adjacent the
double thickness of sheet metal on the inner flange, and
that feature Eunctioﬁs td retain the core board in place,
during a fire, for a relatively long period of time
compa:éd to an inner flange having a single thickness of
sheet metal a; that location.

Althouqh the invention has been described as &
shaét wall foxr construction around elevator shafts, its
advantages will be equally available when the wall is

constructed anywhere else, such as around stairwells o

r

as area separation walls of the type commonly constructed
between.adjoining condominiums and townhouses. It is
gresently contemplated that the walls of the pressant
invention can be sﬁccessfully constructed with heights of

up to about 36 feet, compared to about 12 feet £for a

”"n

hat+ walls. 1If

-

similar sized vertical stud o

4

(o]

‘0
"
n

esi

(7]

core boards can be made with gr=ater tance ©3

czushing than presently normal, there would be nc reason-

.able height limitation. Coaversely, prior shaft walls
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required vertical studs with dimensions of more than
2-1/2 inches flange-to-flange when the wall exceeded the
normal heights. For example, 4-&nch and 6~inch flange-
to-flange vertical studs were required for constructions
when helights increased above about 14 feet. The present
invention provides a system wherein the 2-1/2-inch
Elange-to-flangé dimension is adeguate regardless of wall
height. Still further, the horizontal stud of the
pzresent invention requires the same or less metal.than
any prior sﬁaft wall stud.

It will be appreciatéd that a soliéd wall
configuration built in acco:dance with the present
invention will also provide a number of benefits of the
preferred embodiments of the invention. .

Having completed a detailed des&ription of the
preferred embodiments of my invention so that those
skilled iﬁ.the art may practice the same,. I contemplate
that variations may be made yithout.depa:tlng from the

essence of the invention.
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I claim:

1. A hollow wall, extending vertically

-upwardly from a floor, readilf assembleable from a first

outer side and suitable for constru;tion where the second
inner side is reiatively inaccessible, compriéing:

(a) two fixed vertical posts each extend-
ing upwardly Erom.said floor at each end of
said hollow wall and each having a vertically
Extending channel with a channel opeﬁing
directed toward the opposite oﬁ said vertical
posté;

{b) ~at least one horizontally disposed,
elongate, formed sheet metal stud, said §tud
being formed f£rom 2 single sheet of sheet metal
and Eaving an inner flange, a central web ané
an oﬁter flanée;

. -(c) a plurality of core boarés, each saié

board having an upper edge and a lower edgqge,

-

said lower edge of at least one of said core
boards being supported on a central web of saicd
stud immédiately therebelow and said upper eége
of a second said core board being disposed
against and supporting said central web of said
stud immediately thereabove, s3aid hoards being
in contact with said studs throughout substan-

tially the full length of each said stud, means

t

{for example tabs cut and bent out from said

stud web) on. said stué holding said core board

This Sheet Has Been Re laoe
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edges spaced inwardly from said outer flange of
said stud;
said horizontal stud and said core
boards haviﬁg opposed ends extending into said
channels of said pair of vertical posts; énd
(d) wallboard affixed to an outer face of
said outer flange of said horizontal stﬁd.

2. A hollow wall as defined in claim 1,
whé:ein said horizontal stud web includes a por{ion
closely adjacent said inner flange extending outwardly
and upyardly at an acute angle to said-inﬁer flange, said
lower edge of Qaid ohe of said core boards is supported
at least In part on said outwardly ané upwardly éngled
portion of said web of said stud immediately the;ébelow
and said upper edge of said second core board supports
said web immediately thereabove. |

3. A hollow wall as defined in claim 1 or 2,
wherein said horizontal stud web inciudes a mid-wall
portion parallel to said inner flange and said means on
said stud holding such core boards spaced inwardly from
said outer flanges comprises said acutely angled portion
6E said web as to one edge of one of said core boards and
said mid-wall portion as to one edge o0of a second of saidé
core hoards.

4. A hollow wall és defined in claim 2,
wvherein said meaAs oﬁ said.stud for hol&inq said core
boazds spaced inwardly fzom said oute:r flange comprises
altarnating portions of said web, said wéb having a
pluzrality of spaced laterally extandiry slits separating
said alternating portions, said alternating portions

-—
1This Sheet Has Been

T



L7

_—

LT oS s e

being upwardly bent web portions and downwar@ly bent
portions, said outwardly and upwardly extending portion
of said web being a part of said upwardly bent web
portion, said downwardly bent portions including means
for holding said core board upper edge spaced from said
outek flange. - : .
5. A hollow wall as defined in anywpgeceding
claim, further comprising an upwardly opening channel-

like floor track affixed to a floor having a vertical

inner flange and a vertical outer flange, a downwardly

~opening channel-like ceiling track affixed to a ceiling

having a vertical inner flange and a vertical outerz
flange, said ve:ti&al posts having bottom ends zffixed
within said floo: track and top ends affixed within said
ce111ng track, a 1owermcst of said core boards havxna 2
lower side edge affxxed to an Lnne' side of said ‘looL
track inner vertical flange, an uppermost of said core

boards having an upper side edge affixed to an inner sicde

0f 5-1d ceiling track inner vertical flange, and said

wallboard having bottom and top edges affixed to an outer
side of said floor and ceiling tiacks' outer vertical
flanges, said webs and said ceiling tracks preferably
having vent holes for air ci:culation.

6. An 2nclosure formed bv four hollow walls as
defined in any preceding cl;im, said four walls being
En;crconnected by said fixed vertical posts; each having
a pair of perpendicularly directed, vertically extending
channels} whe:eby.each zaid fixed vertical post functions
as said fixed vertical post for each 65 two of said inrnex

connacted walls.

Sheet Has Been Replacec
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1. An enclbsure as defined in claim &, wherein
said four walls are dispdsed adjacent a-flooz'openlnq,
and said horiﬁontal stud innex flanges are disposed on a
side of said walls which is adjacent said floor opening,
for example, an elevator shaft wall enclosure with a door
iﬁ one wall.

8. A formed elongate sheet metal stud suitable
for horizontal application in a hollow wall consisting
égsentially of an elongate inner flange, an elongate
‘outer flénge, an elongate web, preferably containing vent
holes, jéining said inner and.outgr f;anges and means
(for example tabs cﬁt and bent.out_of said web) for
holding two boards against said web &nd spaﬁed inwardly
ﬁ:ém said'outerlflange, said means for holding one of
said boards against said web comprising a2 channel fcrmed
by an ;cutely angled portion.of said web and said innerx
flange, preferably about 60¢, said acutely angled poxtion
being, for example, a portion of an upwa:dly extending
tab, said acutely angled portion c¢f Said web extending
outwardly from cl&sely adjacent said inner flange forming-
an acute angle with said inner flange pﬁefezably for
qgidinq a core board toward said.inne: flange by gravity,
said¢ stud being preferably abeout .020-inch sheet metal
and about 2-1/2 inches inner flange to cuter Elaﬁge.

9. A forﬁed elongate sheet metal stud as
defined in claim 8, wherein said means for holding a

seccnd of said boards against said web is s short

“

mid-wall section of said web which is parallel to said

inner and outer flanges.

i
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defined

10. A formed elongate sheet metal stud as

"in claim 8, wherein said web comprises alternakt-

ing portions and a plurality of spaced laterally

extending slits separating said alternating portions,

said alternating portions_beihg upwardly bent portions

and downwardly bent portions, said means for holding said

one of sdid boards being said upwardly bent web portions

wherein said means for holding a second of said boards

against said web is said dowhwardly bent web portions.

upwardly

}l. A stud as recited in claim 10, wherein said
bent web portions each comprises:

a first éoztion éxtending laterally from
said innerx :iange toward said outer flange;

a second portion extendin§ upwardly £from
said first portion, away from said inner £flange;

and a third portion extending downwardiy
frém said secosd portion toward said outer

flange;

_'and wherein preferably said downward’y bent web portions

each comprise:

_—
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a first portion on the chnwazdly bent web
portion, extending laterally from said inner
flange toward said outer fiange

a secon& portion on the cdownwardly bent web.
portions, extending downwardly from said first
portion on the downwardly bent web portions,

Qwaj from said inner £flancge;
-and a third portion en the downwardly bent

web portions extending from said second portion
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of the downwardly bent web portions toward said
outer tlange; |
_and wherein preferably said second portion

on the downwardly bent web portions is disposed

substantially parallel to the third portion on

the upwardly bent web portions. -

12. The method of eréc;inq a hollow wall
combrising-the steps_of mounting & pair of fixed vertical
posts, each béing mounted on é floor and having a

vértically extending channel extending upwardly from said

‘flooxr, directing-said channels of each said post toward

said opposife poét and alternately mounting core boarzds
and horizontal metal studs progressively upwardly from
said floor with ends of said boards and studs extending

into said post channels, said horizontal studs having

-elongate vertical inner flanges, elongate vertical outer

£langes én@ webs interconnecting said inner and outer
flanges, said core boards having bottom edges and top
edges, mounting said horizontal studs with said webs
suppqrted on said core board top edges, and mounting said
core boards with said bottom edges supported on said
webs, preferably on.an acutely angled portion, relative
to said inner flange, with said core boards spaced
inwardly from said outer flanges, for ewamo‘ by tabs cut
and bent out of said web, and affixing wallboard to outer
surfaces of said outer flanges.

13. The method of claim 12, wherein said core
boards are held inwé:dly spaced from ;aid outer flang=2s
by one becard edge being placed in a channel formed by

said acutely angled web portion and said inner flange and

{This Sheet Has Been Reﬁlace
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said second board edge being placed in a channel formed
by said acutely angled web and a mid-wall section of said
web which is parallel to said inner and outer flanges.
14. The method of claim 12, wherein said
acutely angled wéb portion and said inner flange form an
upwardly 6pening qhannel'and said core board lower edge
is inserted downwardly into said channel with said lower
edge disposed aéainstfsaid acutely angleé portion,
whereby said bottom edge slides quickly down said acutely
angled portion to a firm position against said inner
flange preferably with said acutely angled web portion
and a bevelled edge on ;aid core board lower edge both

acutely angled at about 600.

15. The method of making an enclosure along an
opening in a floor comprising the method steps of claim
12, wherein said pair of fixed vertical posts is posi-
tioned such that the wall will be disposed along said
floor openiﬁg, and said horizontal studs are mounted with
said inne: flanges on the side of said wall adjacent said_
opening and wherein, if desired, a lower part of said
wall is used as a temporary safety wall by halting
temporarily the constrﬁction of said wall at a time when
said core boards and said horizontal studs have been
mounted up to a partial wali heiqht suitable to Eunction
as a safety wall, proceeding with construction of other
parts cf a building containing said wall for a desired
period of time, and subseduently resuming the construc-
tion qE said wall until gompleted.

16. The methed 0f claim 12, wherein said cors

board edges include a bevelled portion, f{urther

—_ T
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comprising the steps of forming said bevelled core board
by breaking a relatively wide bevelled edge board in half
along an elongate V—gzoove.formed along the center of a

face of saidlwide board, whereby a rough edge is formed

in a non-bevellgd portion of one edge of each board which
fits into a channel formed by said acutely angled portion
and said ihner flange without any interference caused by

said :oudh edge.

-_—
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17. A wall corner structﬁre comprising a vertical
corner post affixed at a bottom enl and at a top end, by
suitable means, between a pair of adjacent floor-ceiling
platforms, said corner post consisting essentially of a single,
elongate formed metal element having a cross section consisting
essentially df two éhannels opening outwardly in directions at
a 90° angle to one another, 'said channels consisting solely of
a bottom wall and parallel, spaced, inner and outer side walls
extending perpendicularly from said bottom wall, wherein said
bottom wall of a first one of said channels is s;id inner side
wall of a second of saiq channels and wherein said bottom wail
of said second chanqel_is coplanar with said outer side wall of
said first of said channels, said channels having substantizlly
equal width, and said channel widths being suitable Eo; receiv-
ing and horizodtally retaining the ends o0f a plu:ality of
spaced parallel hozizon;al studs.

18. A wall corner structure as éefined in claim EZ
wherein said cdorner post is a roll-formed sheet metal elemént.

19. A wall corner structure as defined in claim 18,
wherein a first plurality of spaced, paraliel Horizontal studs-
all have an end retained within said first of said channels &nd
a secdnd plurality of spaced, parallel horizontal studs all
have an end retained withiﬁ said second of said channels, szid
first plurality of studs all beiﬁg within a first vertical
plane perpendicular to a second vertical plane within thch gre
all of said second plurality of studs.

-20. A wall corner structure as.defined in claim 19
wherein zaid horizontal studs in each respective plurality of
studs are held in a spaced relation by paper-covered gypsum

core boards disposed therebetween.
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